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These treated 
NICKEL ALLOY STEEL BOLTS 

will develop 100% greater unit tensile 
strength than untreated carbon steel bolts 
















Tensile testing Nickel alloy steel bolts at the plant 
of Lamson & Sessions Company, Cleveland, Obio. 


Whether you aim to gain greater holding power, or save weight 
and gain space, these Nickel alloy steel bolts will help you. 


If bolt holes are already in the part, 34” heat-treated 3135 or 
8635 Nickel alloy steel bolt gives twice the holding power of a 
34,” untreated 1020 carbon steel bolt. 
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THE INTERNATIONAL NICKEL COMPANY, ING. wew'torw's. 
; » NEW YORK 5, WE 


ARMY ORDNANCE was entered as second-class matter, August 14, 1920, right 1946 by the Army Ordnance Association, publisher, 705 Mills — 
at the Post Office at Washington, D. C., under the Act of March 3, 1879. Washington 6, D.C. Issued bimonthly. Single copy, 75¢ (by mail). Subst 
Additional second-class entry at the Post Office at Richmond, Va. Copy- tion rate: U. S. and possessions, $4.50 annually, in advance; foreign, 












November-December, 1946 


ae 
viout » AUTO-LITE 


SEALED BEAM UNITS 
Built by the organization that 


makes complete electrical 


It is a real tribute to the high quality of 
Auto -Lite precision manufacturing when 
America’s car makers specify more than 400 
Auto-Lite products as original factory equip- 
ment. These parts and complete electrical 
systems include: batteries, instrument panels, 
starters, bumpers, door handles, spark plugs, 
coils, distributors, hub caps, plastic mold- 
ings, ornamental metal and die castings. 





systems for many of 
America’s finest cars, 
trucks and tractors... 


MONEY CANNOT BUY 


\. \S \\\ BETTER LIGHTING EQUIPMENT 


\ 
5 \ \ 


\ 





mn leading manufacturers put. their faith 
in Auto-Lite precision manufacturing and 
engineering, you can be sure you cannot buy 
better products than Auto-Lite equipment. A 
new booklet lists the major parts and ufits 
produced in 26 great Auto-Lite manufactur- 
ing plants. A copy will be mailed on request. 


THE ELECTRIC AUTO-LITE COMPANY 
Sarnia, Ontario Toledo 1, Ohio 





DICK HAYMES—THURSDAYS 
9:00 P.M—E.T. ON CBS 
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A WINNING 
COMBINATION 


for 
Skeet Shooting 





















































Skeet is a great sport—one you can enjoy for years 
to come. However, your fullest appreciation comes as 
your skill increases. And that’s when you find that the 
right gun and the right ammunition count most. 
Champion skeet shooters have found a winning 
combination in the Remington Model 31 shotgun and 
Remington Shur Shot shells with the New Remington 
Crimp. The Model 31 is a pump action repeating shot- 
gun which, during the war, aerial gunnery students 
nicknamed “‘the gun with the ‘ball-bearing’ action” 
because of its velvety-smooth operation. And Shur 
Shot shells with the New Remington Crimp eliminate 
“blown patterns” which cause those unexplainable 
misses. There is no top wad to obstruct the shot charge. 
Thus, you get even distribution of shot pellets with no 
holes or openings for targets to pass through unbroken. 
For free literature on this popular combination, write 
Remington Arms Company, Inc., Bridgeport 2, Conn. 


Remington, 
@UPON 


‘If It’s Remington—It’s Right’’ 





Shur Shot is a trade mark of Remington Arms Company, Inc. 
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e" New D evelopments 


BOX SCORE AT BIKINI 


In a recapitulation of target vessels sunk in the second atomic 
bomb test, Vice Adm. W. H. P. Blandy, commander of Joint 
Task Force One, reported a total of nine craft resting on the 
silt and coral bottom of Bikini Atoll. Five of the ships wen 
down as a result of the subsurface explosion while the others 
were so badly crippled that they were sent to the bottom by 
demolition and gunfire charges. 

The famous old battleship ARKANSAS was sunk in the explo. 
sion, and the aircraft carrier SARATOGA went down within eight 
hours from what apparently was progressive flooding, Four days 
later, the former Japanese battleship Nacato slipped under dur. 
ing the night. The LSM 60 (landing ship, medium), from which 
the bomb was suspended, disappeared in the bomb’s blast. The 
YO 160, concrete oil barge, sank immediately. 

A small concrete drydock and three landing craft were so 
badly crippled that they were later sunk by demolition at the 
hands of Operation Crossroads’ salvage crews. The LCT 1114 
(landing craft, tank) and the ARDC 13 (small concrete dry- 
dock) were sent to the bottom by demolition charges, and the 
LCI 620 (landing craft, infantry) and the LST 125 (landing 
ship, tank) were sunk by gunfire, 

For a time, radioactivity handicapped divers in their effort to 
inspect and engage in salvage operations on the submarines 
Apocon, SKipjack, and PitotrisH. All are said to be resting 
at a considerable list in silt, making diving operations difficult. 
Every effort is being made to complete the recovery of scientific 
instruments from these craft without casualty to personnel or 
the recording equipment. 


MORE ABOUT THE A-BOMB 


Two important new facts about the atomic bomb have re 
cently been made public. First, the size of the critical mass of 
the atomic bomb, that is, the size that the active plutonium 
must be before it will go off explosively, is now known to be 
between 22 and 66 pounds. Previously the limits were between 
4.4 pounds and 220 pounds as stated in the famous Smyth report 
issued in August 1945 by the War Department. 

Secondly, another chain-reacting substance, probably an ele- 
ment other than plutonium, can be manufactured. It can be made 
through use of uranium and thorium, but uranium is necessary 
to start with. The 235 isotope of uranium and the element plu- 
tonium manufactured from uranium were the only two elements 
hitherto thought possible of being made into atomic bombs. 


NEW ANTIAIRCRAFT MISSILES 


A deadly hollow-charged antiaircraft missile sufficiently pow- 
erful to penetrate armor and destroy atomic or explosive rockets 
in flight has recently been developed by the Ordnance Depart- 
ment. 

Col. Leslie E. Simon, director of the Ordnance Department's 
ballistic laboratories, said the new antiaircraft missile was one 
of the weapons that the laboratories had developed and placed 
“on the shelf” ready for use if necessary. 

A series of these missiles can be placed in a large war head, 
which can be exploded by a proximity fuze as it approaches 
the target. The individual missiles would then spread out like 
a net directed against the target, with the distance between each 
missile so regulated that at least some of them would be sure 
to find their mark. (Continued on p. 218.) 
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Wwalouown ..-HOME OF SPECIALISTS 


testing, radiography, welding technique—all these and 
more have benefited from Watertown’s “know-how.” 
Such preparedness enabled Ordnance to mobilize a 
great war industry almost overnight—a mobilization 


in which AC is proud to have been chosen. 


The growth of specialization in Ordnance arsenals is 
well illustrated by the work done at Watertown, re- 
search and development center for metals and processes. 
Most industries have profited by Watertown’s discov- 
eries in metallurgy, while the speed of gun making has 
been doubled by centrifugal casting of gun tubes, also 


developed there. 


So vast is Watertown’s scientific equipment that 30,000 
tests were made in its laboratories each month during 
World War II, including war products made by hun- 


dreds of the country’s biggest industrial plants. 


Cold working of gun tubes, gun steel analysis, impact 
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New Developments 





Colonel Simon said that the shaped charge, if used against a 
rocket, would be “sufficiently powerful to penetrate armor and 
destroy the war head of the target missile whether Composed of 
atomic explosives or conventional explosives. 

He said that the ballistic laboratories also have under develop. 
ment a gun which would utilize an initial velocity of 25,000 feet 
a second in firing a metal jet several hundred yards, Such a 
weapon would be particularly suited to aircraft since the metal 
would travel so fast that it would be almost as if the plane ang 
its target were standing still. It would eliminate misses causeq 
by deflection, since the metal spit, traveling at such a rate 
would penetrate armor at any angle. 


NAVY SUPERWEAPONS 


The Navy recently disclosed that a number of superweapons 
have been placed on the “immediate prospect list.” They include: 
1. Radio-controlled, jet-propelled rockets with speeds up to 
several thousand miles an hour carrying detecting devices capable 
of “sniffing out” anything from an airplane in flight to a major 
target. 
Antisubmarine and antiship missiles which wil! dive deep 
and speed unerringly to a fast-moving target. 

3. Submerged submarines capable of launching heavy missiles 
at enemy shore stations from long range. 

4. Radar-guided glider bombs with “great precision, reliability, 
and striking powers.” 

5. Guided missiles launched from land, sea, and air with speeds 
and ranges of several thousand miles an hour for effective anti- 
aircraft operations. 

6. Rockets capable of carrying 500-pound loads up to 120 
miles above the earth’s surface. 

“A little farther in the future” 
will circle the earth hundreds of miles up it was 
with interplanetary travel only a short step farther 


are satellite vehicles which 
“like moons,” 
reported, 


GUIDED-MISSILE WARSHIPS 

The 45,000-ton battleship U.S.S. Kentucky and the 27,000- 
ton battle cruiser U.S.S. HAwati will be the Navy’s first guided- 
missile warships. Recent progress in the field of guided missiles 
has been relatively rapid, and the Army, science, and industry 
have made important contributions to the Navy’s fund of knowl- 
edge. The design studies now being made for the KENTUCKY 
and the Hawatl, together with the development of missiles 
guided by carrier-based aircraft, will lead to a revolution in 
the striking power of naval warships. 


ATOMIC ENERGY FOR AIRCRAFT 


The Army Air Forces recently revealed that the Fairchild 
Engine & Airplane Corporation had been awarded a prime con- 
tract for the development of atomic energy power plants for air- 
craft. Complete or partially complete success in this enterprise 
may have almost limitless effect on the future of aviation. Fair- 
child has been exploring the possibilities for some months and 
enough has been learned to indicate that eventual solution of 
the problem of driving planes by nuclear energy is not im- 
practical. 

Other major aircraft and aircraft engine companies, various 
universities, and Government agencies are expected to contribute 
to the tremendous research and development necessary, being 
brought into the undertaking at various stages of its progress. 


SUPERSONIC PLANE TO FLY SOON 


The XS-1, the Army Air Forces supersonic research rocket- 
propelled aircraft, soon will make its first powered flight at 
Muroc Army Air Field, Calif. Designed and built under the 
joint supervision of Air Matériel Command engineers and the 
Bell Aircraft Corporation, Buffalo, N. Y., in codrdination with 
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EY factors of national defense are our 


K mining, manufacturing, and trans- 


portation industries. These great 











industries and their management are served 
by the specialized products of the Thomas 
A. Edison Industries in a wide range of ap- 


plications essential to national preparedness. 


Boman Oc Esioon 


INCORPORATED 





West Orange New Jersey 








Sucving Army, Navy and Air 
Force needs, the plants, mills and fac- 
tories of Olin Industries have turned 
out... military cartridges by the 
billion, guns by the million, hundreds 
of thousands of tons of brass, and 
many other ordnance items. 

Stretching across the length and 
breadth of America—from New 
Haven, Connecticut to Tacoma, 
Washington, from Dallas, Texas to 
East Alton, Illinois are the following: 


DIVISIONS e SUBSIDIARIES e AFFILIATES 


WINCHESTER REPEATING ARMS COMPANY «+ WESTERN 
CARTRIDGE COMPANY « WESTERN BRASS MILLS « BOND 
ELECTRIC CORPORATION + WESTERN POWDER MANU- 
FACTURING COMPANY + GOVERNMENT OWNED OLIN 
OPERATED TACOMA ALUMINUM DIVISION «+ UNITED 
STATES CARTRIDGE COMPANY (OPERATING ST. LOUIS 
ORDNANCE PLANT) « LIBERTY POWDER COMPANY 


EQUITABLE POWDER MANUFAC- = - 
OU 





TURING COMPANY + COLUMBIA 
POWDER COMPANY «+ EGYP- 
TIAN POWDER COMPANY « 
TEXAS POWDER COMPANY. 
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2? INTERESTED 


IN INCREASING PRODUCTION? 


® You can increase plant capacity and cut pro- 
duction costs through the application of Rex mate- 
rial-handling methods. These efficient systems move 
materials with maximum production efficiency at 
least expenditure of money and effort . . . in the 
shortest possible time and with greatest safety. 
There is a Rex product to fit any type or size of 
plant . . . to handle any material. A few of the 
many Rex products include: 


ow 98D oD 


Rex Belt Conveyors—Rex Apron Conveyors 
and Feeders—Rex Elevators—Rex Slat Con- 
veyors—Rex Barrel and Box Conveyors— 
Rex Foundry Handling Systems—Rex Food 
Processing Equipment—Rex Power Transmis- 
sion and Conveying Chain Belts—and many 
other products. 


ow oD 


One or a combination of these cost-cutting units 
can help you increase your production. For all the 
facts, write Chain Belt Company, 1600 West Bruce 
Street, Milwaukee 4, Wisconsin. 


CHAIN BELT COMPANY 
of Milwaukee 
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HERCULES 


—one of the largest manu- 
facturers specializing in the 
design and construction of 
high-speed, heavy-duty Gaso- 
line and Diesel Engines. 

Standard Engines and Power Units from 


4 to 200 horsepower. 


HERCULES MOTORS CORPORATION 
CANTON, OHIO 33 U.S.A. 
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KING-SEELEY’S 


Service Record 


The records show that between Febru- 
ary, 1941, and August, 1945, King-Seeley 
employees produced and delivered to 
our Armed Forces more than 385,000,000 
pieces of special war materials. In addi- 
tion to this, more than 1,000,000 pieces of 
regular production items such as gover- 
nors, gauges, and speedometers for both 
combat and supply vehicles were produced. 


We feel justly proud of this record and 
the sixth Army-Navy “E” Award given us 
May 12, 1945, in recognition of this 
accomplishment. If necessary, we can do 
it again, but right now we are devoting 
all our energy to the production of peace- 
time civilian goods to the end that all may 
enjoy true prosperity. 
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Kinc-SEELEY 
(ORPORATION 


ANN ARBOR MICHIGAN 
PLANTS IN 
ANN ARBOR + GRAND RAPIDS + YPSILANTI 








New Developments 





the National Advisory Committee for Aéronautics, the XS-1 is 
expected to fly at a speed near 1,500 miles an hour at an altitude 
of 80,000 feet. Flights at supersonic speeds are not expected to 
be made until late next year. 


METEOR HAZARD 


Airmen hoping to fly aircraft which will ascend to altitudes 
above thunderheads, icing conditions, and other bad weather 
which plagues pilots will find new troubles. Meteor showers and 
unidentified rays which seriously affect radio and other electrical 
equipment will take the place of the bad weather encountered at 
low altitudes and will increase in danger the higher an aircraft 
or rocket ascends, It may be necessary to protect high-flying 
rockets from meteor interference by providing lightweight radar 
which will permit them to pick up oncoming meteors and change 
course, avoiding collision. 


BOMBS FOR SUPERSONIC AIRCRAFT 


The inevitable trend of aircraft with speeds above the velocity 
of sound means radically new designs of bombs for supersonic 
planes, according to the scientists at the Ordnance Department’s 
Ballistic Research Laboratory, Aberdeen Proving Ground, Md 
Already Army Air Force jet planes are traveling at approxj- 
mately 600 miles an hour, and it has been indicated that shortly 
they will equal the speed of sound (764 miles an hour). 

Col. Leslie E. Simon, director of the Ballistic Research Lab. 
oratory, stated: “Work in the supersonic wind tunnel and ip 
the free-flight aérodynamic range at Aberdeen laboratories has, 
in fact, already revealed that existing types of bombs will not 
be able to be dropped accurately from supersonic aircraft.” 


CELESTIAL ENERGY STUDIED 


A little-known type of matter referred to by scientists as 
“mesons” is under investigation by Army Air Forces technicians 
in connection with current cosmic-ray experiments. The story of 
their creation discloses the existence of a phenomenon in outer 
space which results in a continuous rain of high-energy particles 
on the earth’s surface. 

Microscopic particles of tremendous energy, originating some- 
where in outer space, strike the earth’s atmosphere at a speed 
slightly under that of light and begin a chain reaction which 
continues indefinitely and produces other particles of energy 
The result is a continual “bombardment” of the earth. 

The original particles of energy are the familiar cosmic rays 
now being studied by AAF scientists in codperation with scien- 
tists of the Massachusetts Institute of Technology. The AAF re- 
searchers pointed out these “rays” were actually material par- 
ticles of energy with terrific penetrating power. The present 
tests will not study the original particle of energy but will 
investigate the by-product of the cosmic ray which breaks up 
when striking particles of air in the upper atmosphere. 


TRANSPORTATION CORPS PERMANENT 


The importance of transportation in modern war is indicated 
by the fact that the Army Transportation Corps will be retained 
as a part of the permanent military establishment, In addition, to 
round out the Corps as an effective transportation service to the 
Army, Quartermaster truck organizations have been redesig- 
nated as units of the Transportation Corps and the personnel of 
such units transferred or detailed to the Corps. 

The redesignation order further established the operation of 
the administrative motor vehicle pools, including first- and 
second-echelon maintenance, as a Transportation Corps type of 
activity. Except at Class II installations under command of the 
Quartermaster General, all Quartermaster personnel assigned to 
such pools has heen transferred or detailed to the Transporta- 
tion Corps. (Continued on p. 222.) 
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You'll find single and multi-spindle hydraulic deep 
hole drilling machines, high production barrel reaming 
machines, honing machines for gun tubes, production 
machines for cartridge cases, and other production 
drilling, boring and tapping machines for ordnance 
and aircraft engines in our line of manufacture. . . Our 
experience in building equipment for mass production 
is yours for defense. 


7. F. AND JOHN BARNES 


KFORD ILLINOIS, 














DRILLING AND REAMING 





KELSEY - HAYES WHEEL COMPANY 


3600 MILITARY AVENUE 
DETROIT 32, MICHIGAN 


Automotive, Agricultural and Air- 
plane Wheels, Hubs, Drums, 
Brakes and Brake Boosters. 


General Offices 
DETROIT, MICHIGAN 


co 
Factories 
DETROIT, MICHIGAN JACKSON, MICHIGAN 
s 


FRENCH & HECHT DIVISION 
Davenport, Iowa 
. 


SUBSIDIARY—KELSEY WHEEL COMPANY, LTD. 
Windsor, Ontario 














The Bossert Company, Inc. 


Utica, N. Y. 
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METAL STAMPINGS 


DEEP DRAWING 
HEAVY AND LIGHT 


® 


WELDING 


* 


ASSEMBLING 


. 


Established 1896 








KOEHRING POWER  — built into the shovel from engine te 


clutches, gears, and crowd—power that flows without loss or interrup- 
tion to the digging dipper—is the “stuff” that counts to maintain high 
speed maximum production on day and night working schedules. 


KOEHRING STRENGTH — built into the shovel to “take” the 


power—strength without a weak link—Heavy-Duty construction—from 
crawlers to dipper—is the quality required for high speed digging in 
all types of material. Dirt or rock, Koehring strength is digging strength. 


KOEHRING COMPANY « MILWAUKEE, WISCONSIN 
Heavy Duty Construction Equipment 
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Tank — Light M-22 (Airborne) 
§ Built by Marmon-Herrington Co., In 


MILITARY 
VEHICLES 
of all Types 


Combat Tanks * Armored Cars * Scout 








Cars * Reconnaissance Cars * Offi- 
cers Cars * Ambulances * Mobile 
Machine Shops * Artillery Tractors for 
guns of all sizes * High-speed Track 
Laying Artillery Tractors * Captive Bal- 
loon Winches * Air Field Service Trac- 
tors * Airplane Crash Trucks * Fire 
Equipment * Airplane Wrecking Trucks 
Mobile Aircraft Machine Shops * Mobile 
Oxygen Generator Units * Mobile 
Water Purification Units * Air Field 
Rotary Snow Removal Equipment * Air 
Field Fuel Servicing Trucks. 


We are Specialists in the Design and Production of 
Military Transportation Equipment 


MARMON-HERRINGTON CO., INC. 


MANUFACTURERS OF ALL-WHEEL-DRIVE VEHICLES 
AND HIGH-SPEED TRACK-LAYING VEHICLES 


INDIANAPOLIS, INDIANA, U.S.A. 


Purveyors fo U.S. Army, U.S. Navy, U.S. Marine Corps 
and Many Foreign Governments 
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‘SAND BULLETS” FOR DECELERATION 


Successfully completing a study for a deceleration Process tp 
eliminate damage to heavy paracrates, jeeps, and ordnance 
equipment dropped by parachutes to support air-borne forces 
the Army Air Forces recently developed “sand bullets” and an 
explosive charge to bring the heavy equipment almost to a 
complete stop just before hitting the ground. The sand “bullets” 
are used in a U-shaped tube with the container of sand in each 
end and an explosive charge in the bent portion. The actual 
theory of the sand bullet is that the bullet's velocity times i, 
weight equals the velocity of the descending load times jts 
weight. 

The charge is exploded in the “U” tube several feet aboye 
the ground, the sand bullets shooting downward with the Strong 
recoil kicking upward against the load, This recoil almost stoppeg 
the heaviest loads, and the rest of the descent was like “falling 
off a chair.” 

Another equally effective decelerating device is the “bare. 
charge” unit, which places a small explosive charge between the 
heavy load and the parachute. Working on the principle of the 
shock wave, the charge is set off several feet from the ground, 
and the resultant shock wave of the blast hits the interior of 
the inflated parachute, causing a tremendous upward pressure. 
The weight of the load determines the size of the charge used, 


NONINFLAMMABLE HYDRAULIC FLUID 


The Navy has developed a noninflammable hydraulic fluid 
which is expected to improve markedly the flying safety of 
both military and commercial aircraft. Although the new fluid 
was developed primarily to reduce fires resulting from hydraulic 
lines being ruptured by enemy action, it is expected to have 
wide application in commercial flying because of its noninflam- 
mable characteristics. The new fluid has a water base and con- 
tains several additional components which enable it to lubri- 
cate the intricate hydraulic pumps, prevent corrosion of op- 
erating units, and lower the freezing point of the fluid to below 
minus fifty degrees Fahrenheit. 


ORDNANCE SOIL RESEARCH 

An intensive study of soils and their properties in relation to 
the mobility of motorized war and civilian equipment is being 
made by W. A. Gross and A, D. Elliot of the Aberdeen Proving 
Ground in conjunction with the Society of Automotive Engi- 
neers’ committee on controlled soil testing. 

It is essential, in designing Army vehicles, to anticipate and 
to have intimate knowledge of the conditions under which they 
are expected to operate at top efficiency, Hence this study of 
soils from every part of the world, viewed in the light of mech- 
anized warfare, has a definite significance in the over-all plan- 
ning for any eventuality, particularly with regard to our 
armored forces. 


ROCKET-POWERED TORPEDOES 


The development of a rocket-propelled torpedo called the 
Hydro-Bomb for launching into the water from a plane re- 
cently has been revealed. This new addition to the group of 
rocket weapons is simple and inexpensive to manufacture, yet 
permits the plane that drops it to stay out of the range of 
intense antiaircraft fire. 

Resembling a submarine torpedo in appearance, the Hydro- 
3omb is slightly shorter and has a diameter about two inches 
greater than most torpedoes. It can carry approximately 600 
pounds of high explosive in its war head and travels through 
the water at 40 knots, a speed comparable to that of the 
fastest compressed-air or electric types. When the Hydro-Bomb 
is dropped from a speeding plane, the impact on striking the 
water throws a switch that ignites the rocket motor’s solid fuel. 
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DENVER 6.2 
TURRET LATHES 


Designed for the following 
operations on the 105-mm. 
and 155-mm. Shells 


1. Bore Nose, Face and 
Chamfer Nose 


2. Turn and Form Band 
Groove and Face the 
Base 

3. Turn and Form the Band 
after Pressing on Band 


4. Blend the Nose 


5. Correct the Weight or 
Hospital Use 





e 
tHe HEIL co. 


GENERAL OFFICES * MILWAUKEE 1, WISCONSIN 


STEARNS-ROGER| = 


Bodies & Hoists 
Transport Tanks 
. Sewing the World 
Road Machinery ; S 
neatig wtthe guifement for 
Equipment Better Foods 
Dehydrators =, Better Homes 
Bottle Washers Better Roads 
Water Systems Better Transportation 
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THE STEARNS-ROGER MFE""- 


ENGINEERS DESIGNERS 


CONTRACTORS — DENVER,COLO.- MANUFACTURERS 








CONTAINER 
CORPORATION 
OF AMERICA 


PAPERBOARD 
CORRUGATED AND 
SOLID FIBRE 

SHIPPING CONTAINERS 


FOLDING CARTONS 


CHICAGO, ILLINOIS AND 
21 OTHER STRATEGICALLY 
LOCATED CITIES 
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HARRISBURG PRODUCTS 


Alloy and Carbon Steels: Seam- 

less Steel Cylinders, Liquefiers, 

Pipe Couplings and Pump 

Liners: Drop-Forgings and Drop- 

Forged Steel Pipe Flanges: Coils 

and Bends: Aerial Bomb and 
Shell Casings. 


HARRISBURG STEEL CORPORATION 


HARRISBURG PENNSYLVANIA 

















METALWORKING 
MACHINERY 











Cold Headers for Bolts, Screws, etc. 
Bolt Head Trimmers 
Screw Thread Rolling Machines 
Nut Forming Machines 
Nut Tapping Machines 
Screw Slotters 
Rivet Drillers 
Power Presses of all Kinds 
Eyelet Machines 
Small Arms Ammunition Machines 
Collapsible Tube Machines 
Thread Rolling Machines for Shells 
Wire Drawing Machines 
Rolling Mills for Sheets and Strips 
Rod and Tube Mills 
Flatteners and Straighteners 
Gang Slitting Machines 
Swagers, Pointers, Coilers, Winders, etc. 


Special and Miscellaneous Machines 








WATERBURY FARREL 
FOUNDRY AND MACHINE COMPANY 
Waterbury 


Connecticut, U.S.A. 


SALES OFFICES: 
CLEVELAND 


CHICAGO 


NEWARK, N. J. 











New Developments 





Electrical controls with a gyroscope keep the bomb on the 
path in which it was aimed and special controls regulate the 
depth of its operation under water. 


MORE PAY FOR CRACK SHOTS 


Enlisted men in the Navy are now eligible to receive extra pay 
for proficiency in the use of small arms. For purposes of qualif. 
cation, small arms include service pistols, service rifles, carbines, 
and caliber .38 revolvers. Personnel will be qualified as expen 
riflemen, rifle sharpshooters, or expert pistol shots in accord. 
ance with the qualifications contained in the current Landing 
Force Manual (Small Arms Marksmanship) and instructions of 
the Chief of Naval Operations. 


NEW PRESSURE SUIT FOR AIRMEN 


To protect airmen against possible rupture of pressurized air. 
craft cabins at extremely high altitudes, a pressure suit was 
needed which would support life in a vacuum and, at the same 
time, permit complete mobility. Pressure suits had been devel. 
oped which did not allow mobility, since the suit became almost 
completely rigid when inflated. After years of experimentation 
the AAF has developed a pressure suit which meets all require. 
ments, but approximately another two years of work will be 
needed before the suit is available for general use. 

The safe ejection of a flier from an aircraft at high speeds js 
another problem which the approach of supersonic flight makes 
necessary of solution. It has been determined that a human can 
be forcibly ejected from an aircraft at speeds up to 450 miles an 
hour. After that speed the human body cannot withstand the 
terrific force of the blast of air without probable injury. 

The ultimate development of safe escape at extremely high 
speeds and altitudes wili have to be an entire pressurized cabin 
or capsule which can be ejected with the flier safely inside and 
which will descend by parachute at a speed lower than that of a 
free fall to enable the airman to jump out at a safe altitude and 
use his individual parachute, 


ELECT ROPULT FOR LAUNCHING PLANES 


A linear electric motor more than a quarter of a mile long is 
the latest answer to the problem of launching jet-propelled and 
robot planes and heavy bombers from shipboard or small land- 
ing fields without the initial ifmpact of conventional catapults. 
This new device, called the Electropult, is essentially a huge 
electric motor laid out flat. The 1,382-foot track corresponds to 
the rotor of a conventional machine and a small shuttle car 
which runs along it acts as the stator. In operation, a plane is 
hitched to the shuttle car which speeds down the track and 
tows the plane into the air. 


COLD-WEATHER TEST 


Performance characteristics of various types of aircraft, guided 
missiles, and air-warning systems in arctic regions will be tested 
by the Army Air Forces in an experimental program to be con- 
ducted next winter and the following summer. Purpose of the 
tests, scheduled to begin when the arctic winter sets in, is to 
establish the suitability of all types of Air Forces equipment for 
cold-weather operations, including operations in arctic regions in 
summer months. Base for the experiments will be Ladd Field, 
Fairbanks, Alaska. 


NEW NAVY SEAPLANE 


A new single-seat observation seaplane, the XOSE-1, built for 
the Navy by Edo Aircraft Corporation, is designed to operate 
from cruisers and battleships of the fleet, weighs 5,288 pounds, 
has a top speed of over 200 miles an hour, and with a drop 
tank has a flight endurance of 6 to 8 hours. 
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/ESTINGHOUSE 
R BRAKES 


150 











Your satisfaction with the safety of your drivers’ lives 
and loads mounts as fast as the miles when you have 
Bendix-W estinghouse Air Brakes on your vehicles. For 


schedule, making money for you without brake service 
delays. Increased mileage only emphasizes the economy 
of Bendix-Westinghouse Air Brakes. If your equipment 











does not have Air Brakes, talk to your Bendix-Westing- 
house Distributor. He can show you how easy and 
inexpensive it is to add this protection to your present 
vehicles, or will assist you in selecting, for new equip- 
ment, the right type of Air Brake for the specific job. 


every mile clicked off on their speedometers proves 
again that they are safeguarded by the world’s safest 
power-to-stop. 

And mile after mile your cost records will display the 
wisdom of your choice too. Bendix-Westinghouse 


keeps your trucks where they belong—on the road, on BENDIX-WESTINGHOUSE AUTOMOTIVE AIR BRAKE COMPANY, ELYRIA, OHIO 





a 












the best brake 


aR! 


WORLD STANDARD 
OF SAFETY 
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To Management with Heavy Duty 
Precision Weighing Problems 


No EXACT WEIGHT Scale we have 
ever built for general industry for 
heavy duty precision operations has 
been so popular as the “GENERAL”, 
Model No. 1120. Many times the order 
for one unit is immediately followed 
by one for several additional units 
where the need exists. The following 
features, we believe, are the real rea- 
sons for this popular demand: (1) low 
weighing platform (6,” from floor), 
(2) open construction, easy to clean, 
(3) inclined tower as 30 degrees, re- 
volves to face any direction, (4) dial 
16 ozs. over and underweight, (5) 
speed, due to short platter fall, 
(6) weighs accurately in level 
or out of level, (7) aluminum 
construction, three times lighter 
Mthan cast iron. 
























a 


Write for complete 
specifications, 








THE EXACT WEIGHT SCALE COMPANY 


West Fifth Avenue, Columbus 8, Ohio 
Dept. W, 783 Yonge St., Toronto, Canada 








THE LEA MFG. CO. 


WATERBURY 86, CONN. 


* 


Originators of The LEA METHOD 
of BURRING and FINISHING and 
manufacturers of LEA COMPOUND 
and LEAROK, all so widely used in 
the War Industries and resulting 
in faster and(more precise work. 
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ATOMIC BOMB DEFENSE 

THE Epitor.—The test at Bikini seems to show that against Capi- 
tal ships the atomic bomb is not nearly so effective as was ex. 
pected unless it explodes within a comparatively short distance 
of them. However, when the explosion of the bomb does no} 
destroy a ship, it probably will set fire to combustible parts ang 
equipment. This is something which ought to be readily pre- 
ventable. 

It is a well-known principle of physics that heat can be re. 
flected almost if not quite like light. Fireside andirons made of 
polished brass or iron do not become hot but reflect the heat 
that strikes them, though if exposed to heat for a very consid- 
erable time they may become hot by conduction. Let us suppose 
that the armor and exposed structure of the ships were brilliantly 
polished and kept so. If stainless steel plating were used, or 
even if the ships were painted with aluminum paint, they would 
be very good heat reflectors, and the heat waves of the bomb 
would thus be dissipated harmlessly. 
Cherry Valley, N. Y. ABRAHAM B. Cox 
wAn interesting idea, but wouldn’t highly polished ships be 
rather conspicuous to the enemy P—EDbITor. 


INDUSTRY AND PREPAREDNESS 


Tue Epitor.—I read with interest in Industrial Preparedness 
Bulletin No. 69 your criticism of the American businessman and 
his lack of concern with preparedness. I am writing you to 
express some views that may be helpful in correcting the condi- 
tion which has caused undoubtedly warranted criticism. 

Your point of view is no doubt caused by the fact that many 
organizations are turning down chances to bid on Government 
work. This condition is true not only on Government requests 
for bids but also on an industry-wide basis. During the war 
our company was forced to do the same thing on many items 
that the Government wished us to make simply because we 
were filled with work and could not take on any more. We did, 
however, in several instances develop the methods of making 
the parts the Government had under consideration. 

Today we are unable to make commitments for steel with the 
steel companies for even the fourth quarter of 1946. The steel 
companies will not open their books for deliveries for 1947 as 
they are in no position to know how much they are going to be 
able to deliver. 

Government requests for quotations are still being made on 
long, complicated forms even for small quantities, At a time 
when there is practically no capacity available it certainly is 
extreme folly on the part of any buyer to make it difficult for 
his customers to offer quotation. 

Since the end of the war most companies have dispensed with 
the large office forces that were necessary to handle all the 
Government red tape. 

Buying of anything today is a selling job, and the Government 
method of purchase has not adapted itself to the new conditions. 

I believe that if the above facts are considered and acted upon 
the Government will not have any more difficulty in purchasing 
goods on the open market than any ordinary businessman. 

Car F, CARLSTROM, 
Vice-president and general manager, 
Worcester Stamped Metal Company 


Worcester, Mass. 
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Make t 
end plates of... 


Sand castings for small quantities; 
permanent-mold or die castings where production is high 


Consider what Alcoa Aluminum end plate castings 
will do for your motor production—permanent-mold 
and die castings for volume production, sand cast- 
ings where quantities of any one model are small. 

Little excess metal need be left on Alcoa perma- 
nent-mold and die castings, since dimensions can 
be held to close limits. Machining time and costs are 
consequently 


taking a fine finish with a minimum of preparation. 


much less. Surfaces are smooth, 


hose motor 


/ 


In addition, you reduce the over-all weight of 
electric motors by making their end plates of 
aluminum. A four-pound saving on a 14 H.P. motor 
is typical. This means easier handling all along the 
line, and lower shipping costs. 

Check on the use of Alcoa Aluminum by calling 
the nearby Alcoa office. 

Or write ALUMINUM CoMPANY OF AMERICA, 2137 


Gulf Building, Pittsburgh 19, Pennsylvania. 


COMMERCIAL 
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Dynamite of many kinds was 





supplied by Atlas regular plants 
for Army and Navy war 





work on jobs such as airports, 





highways, harbor channels 





and demolition operations. 

























POWDER COMPANY 
Wilmington 99, Delaware 







Industrial.Explosives Coated Fabrics 
Blasting Supplies Activated Carbons 
Product Finishes Chemicals 
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GENERAL STEEL CASTINGS 


EDDYSTONE, PA. GRANITE CITY, ILL. 
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STRENGTH WITHOUT TRUCULENCE 


The manifold blessings we have enjoyed since the cessation of 
hostilities a year ago have been accompanied by manifold prob- 
lems. Some of these problems affect all of us directly, and aj 
must help solve them, One of these great problems js hunger, 
an inevitable aftermath of war. Starvation is the implacable fg 
of social, scientific, and political progress. A hungry world is 
restless and disturbed arena in which the agitator and politica) 
charlatan find ready followers, for men will sacrifice principle 
and peace to win food for their families. 

The increase of the quality of neighborliness among the m. 
tions is as essential to national security as is an adequate military 
establishment, The social and the military aspects of security 
are mutually complementary. Efforts to promote unity in the 
world by exploring the field of human relations, developing the 
common ties that bind men, lessening the differences, and bridg. 
ing the chasms, will be wasted unless they are accompanied by 
the strength to enforce peace should some international gangster 
attempt to disrupt it. 

On the other hand, strength alone will be futile in maintaining 
permanent peace unless the nations of the world continue to grow 
in knowledge and understanding of one another, Mutual under. 
standing and tolerance will build up a moral force that one day 
will be strong enough to make all nations secure. There are 
many ways of describing the role which we hope the United 
Nations will play in world politics, but I believe the very nub 
of its mission is the promotion of the neighborly virtues among 
all nations, great and small. 

The barriers to neighborliness are fear and prejudice spawned 
by ignorance. We have broken those barriers within our own 
country and are making definite headway on the road to their 
destruction in the Western Hemisphere. Moreover, despite two 
World Wars in our generation, I believe we have, in the last 
few decades, gone farther toward creating the foundation on 
which a world peace can stand than in many preceding centuries 
because we have dispelled much of the ignorance of one another 
that darkened relations between the nations. A century ago, 
belligerence and perpetual readiness for aggressive war were 
the almost universally accepted index to national vitality. Today 
there is a long and increasing roll of powers, great and small, 
with whom even an insanely criminal agitator cannot envision 
the United States ever engaging in war. 

Manifestly, unilateral development of the neighbor spirit is not 
enough if man-made and impenetrable walls are established to 
separate one segment of the human race from all others. That 
is a critical and disturbing problem which we must face squarely. 

Yet it is difficult to understand why a generous gesture should 
be rebuffed, or why a ready and helping hand should be struck 
aside. If suspicion and distrust are permitted to shoulder aside 
the neighborly effort and should eventually provoke a war, what 
possible progress for mankind can result? Entirely aside from 
all the losses, human and material, aside from the sufferings and 
privations of war, even a successful conflict cannot advance us 
directly along the road to an enduring peace. If we are agreed 
that the basis of lasting peace must be based on mutual under- 
standing, we see instantly that war, with its fanning of hatreds, 
prejudices, and antagonisms, can be nothing else but a setback 
along the main trail, 

No matter, then, how impatient we may become with those 
who openly distrust our motives or reject our friendly advances, 
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Zuality 


the most important 
property of CF&I 
products now recog- 


nized by the Army 


Ordnance. 


rF.i 


the Colorado Fuel «Iron Corporation 








Makers of Steel Since 1882 
DENVER PUEBLO 








* * * * * * * & 


AMERICAN METAL PRODUCTS COMPANY 


. * . 
MANUFACTURERS 
OF 


WELDED STEEL TUBING, 
FABRICATED TUBULAR 
PARTS AND 
ASSEMBLIES 





MRT isi Ss = et 


5959 LINSDALE AVENUE DETROIT, MICHIGAN 
* * * * * * * * 








“It’s first call 
for 
refreshment” | 



















When you're doing your bit 
on any job, pause and turn to 
refreshment right out of the 
bottle,— ice-cold Coca-Cola. A 
moment for ice-cold Coca-Cola 





is a little minute long enough 
for a big rest. 

































Mechanical Equipment 
for Corrosive Service: 


Pumps Pipe and Fittings 
Valves Kettles and Tanks 
Agitators Heat Exchangers 
Tank Outlets Laboratory Equipment 
Exhaust Fans Steam Jets & Ejectors 
Mixing Nozzles = Cjeaning, Pickling and 
Special Castings Plating Equipment 


Made in These Alloys: 


Duriron or Durichlor Durimet Stainless 
High Silicon Irons Steel 


Ni-Resist 18-8S Stainlese 

Ni-Hard Steel : 
Monel Metal 18-8SMo Stainless * 
Carbon Steel Steel 






Chrome Nickel Heat Resisting 
Stainless Steels 
















THE DURIRON COMPANY, Inc. 
DAYTON 1, OHIO, U.S. A. 















AMERICAN CHAIN & CABLE 


BRIDGEPORT © CONNECTICUT 



































CHAIN . . Weed Tire Chains « Welded and Weld- 
less Chain and Attachments 
AMERICAN CHAIN DIVISION 
* CABLE . . Tru-Lay Preformed Wire Rope and Cres- 


cent Non-Preformed Wire Rope 
ACCO AMERICAN CABLE DIVISION 
AUTOMOTIVE & AIRCRAFT. . Cable, Controls, 
Fittings * Tru-Stop Brakes for Trucks and Buses 
PRODUCTS AUTOMOTIVE AND AIRCRAFT DIVISION 
CUTTING MACHINES .. Wet Abrasive Cutting Ma- 
7 chines ¢ Nibbling Machines 
ANDREW C. CAMPBELL DIVISION 
CHAIN BLOCKS .. and Trolleys 
FOR FORD CHAIN BLOCK DIVISION 
INDUSTRY WIRE ROPE .. Lay-Set ricer yg — Rope « 
Nonparell Non-Preformed Wire Rope 
TRANSPORTATION : HAZARD WIRE ROPE DIVISION 
AGRICULTURE PRESSURE GAGES . . . HELICOID GAGE DIVISION 
u AUTOMOTIVE EQUIPMENT ..for garages and 
service stations 
MANLEY MANUFACTURING DIVISION 
WIRE. . Welding Wire, Shaped Wire, Manufac- 
turer's Wire, Chain Link Fence 
PAGE STEEL AND WIRE DIVISION 
LAWN MOWERS .. Lawn Cleaners 
PENNSYLVANIA LAWN MOWER DIVISION 
VALVES .. Bronze, Iron & Cast Steel 
READING-PRATT & CADY DIVISION 
AUTOMATIC REGULATING VALVES 
a’ESTE DIVISION 
CASTINGS 


Steel « READING STEEL CASTING DIVISION 
Malleable Iron « AMERICAN CHAIN DIVISION 
HOISTS AND CRANES.. Wright Chain Hoists, 
Electric Hoists, Cranes 
WRIGHT MANUFACTURING DIVISION 
BOLTS AND NUTS... Lag Screws and Forgings 
THE MARYLAND BOLT AND NUT COMPANY 
In Business SPRINGS . . Owen Springs and Units for Mattresses 
: "° and Furniture 
fe : Your OWEN SILENT SPRING COMPANY, Inc. 
4 @ HARDNESS TESTERS .. (“Rockwell”) 
Y ; WILSON MECHANICAL INSTRUMENT CO., Inc. 
. af ety In Canada.. DOMINION CHAIN COMPANY, Limited 
In England... BRITISH WIRE PRODUCTS, Limited 
THE PARSONS CHAIN COMPANY, Limited 





















PRODUCTS 


Helical Gears 
Steelflex Couplings 
Speed Reducers 
Motoreducers 
Marine Drives 
Heavy Drives 
Steel Castings 
Contract Welding 
Contract Machine Work 





The Falk Corporation 
MILWAUKEE, WISCONSIN 
Offices in all Principal Cities 

















From the Record 





we must continue tirelessly to devote to the problem every bit of 
patience, understanding, consideration, and tolerance of which 
we are capable. By remaining certain of our capacity to defend 
ourselves, we will demonstrate to the world that our Support of 
peace does not result from hysterical fear but from the highest 
interests of all mankind, including ourselves. If we are strong 
we can be firm without truculence, we can compose withoyt 
appeasing.—General of the Army Dwight D. Eisenhower, Chie} 
of Staff, U. S. Army. 


OUR MILITARY COMMITMENTS 


This is the twentieth century, arid nineteenth-century thinking, 
planning, and hoping is as extinct as the dodo bird if we are 
going to keep pace with the world and with scientific develop- 
ments. We are in an atomic age which even now, with all jts 
revolutionary developments, is only in its infancy. 

Aside from the fact that we have moral obligations which 
require us to be interested in international affairs, there is the 
inescapable fact that our national security depends on active 
participation in world affairs. If we ignore events that may lead 
to war we could be caught unprepared to cope with an emer- 
gency thrust upon us by an aggressor force. 

We are all familiar with the havoc wrought by the atomic 
bombs dropped at Nagasaki and Hiroshima. Even though the 
advent of the atomic bomb as a weapon was the most revolu- 
tionary creation of the war, its development was only in the 
beginning stages when the war ended. It is only the forerunner 
of developments that will occur in the future. The age of rockets 
and atomic power will completely revolutionize our concepts of 
modern warfare. 

I do not pretend that I am able to foresee with accuracy the 
type of warfare that will be utilized fifty years hence . . . I do 
know, however, that we must have men of vision in our military 
forces so that this country: always will have the very latest equip- 
ment and weapons 

At the present time we have military commitments which we 
cannot shirk, First of all, we see in the United Nations organiza- 
tion our great hope for the maintenance of world peace. But it 
cannot be effective unless it has the required force to back up 
its decisions. As a leading nation in that organization we are 
committed to make a sizable contribution to its world police 
force. It must be strong or the forces which have brought on 
wars since the dawn of history will ignore it and embark upon 
paths of conquest once again. 

Secondly there is the need for maintaining in conquered coun- 
tries an army of occupation for some time to come. The forces 
of Fascism are not dead, There is new evidence of this fact 
every day. If we are to stamp out those philosophies which sup- 
port dictators and their dreams of ruling the world with an iron 
hand, we must keep troops in these countries. They must stay 
until the people are capable of self-government and the youth 
has been educated to respect the rights of free people and their 
desires to remain free. 

Thirdly, we must have a sufficient force to maintain our over- 
seas garrisons in territories under American jurisdiction, s0 
that our interests can be protected. 

Fourthly, and equal in importance to all the others, is the 
necessity for maintaining in the continental United States an 
army to assure the security of the Nation. This involves the pro- 
vision of a force to train our reserves and to assist the National 
Guard in its training program and the constant training and 
modernizing of our Regular Army. 

History proves that national security is essential in perpetuat- 
ing the democratic way of life. An armed force adequate to pro- 
tect us from any aggressor is the only sure way of guaranteeing 
national security.—Gen. Jacob L. Devers, Commanding General, 
Army Ground Forces. 
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JOHNSON AUTOMATICS 


Onduauce aud Kesearcth Division 


DEVELOPED THESE TWO MACHINE GUNS 


1941 Johnson Light Machine Gun 
or Machine Rifle 


A machine gun used successfully by the 1st Marine 
Parachute Division at Tulagi and Gavutu, by the 
“Black Devils” at Anzio, and by allied forces. 


1944-45 Model Johnson Light Machine Gun 
or Machine Rifle 


Improved model de- 
veloped from studies 
and reports of the 1941 
Model in actual battle- 
field performance. 


The above machine guns are but two results of the ment, including a chronograph for velocity testing. 
studies of our Ordnance and Research Division, where 

constant research is developing new and improved The facilities of the Johnson Ordnance and Research 
types of firearms. New methods are proved ea the Division are available for ordnance problems. We 
Johnson test-range with the latest scientific equip- invite your inquiry. 


S Shop-fabricated LATISTEEL framing cuts building cost. . . 
ave on “poe 
speeds erection time... of industrial, commercial and housing 


Building TIME and COST structures. LATISTEEL forms all basic framework above floor 


slab, providing strength, rigidity and permanence. Versatile and 


- adaptable, it encourages individuality and variation in both 
USE design and use of collateral materials. 
Engineers, architects, contractors! —write for detailed infor- 


..« CONSTRUCTION METHOD mation and data on this unique construction method to 
OF THE FUTURE LATISTEEL DIVISION of JOHNSON AUTOMATICS 





BARRE LS. ‘Our Custom Gun Department can supply finished barrels for Mauser, Enfield and 
Springfield, or custom blanks .22, .25, .27, .30. Special prices in quantity lots. 


JOHNSON AUTOMATICS MFG., CO. 


Dept. A— Providence 1, Rhode Island 
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Founded 1920 


ORDNANCE 


abined with Firepower, the Ordnanceman’s Journal 
on 





The appearance in these pages of the 





series of articles “Let’s Look Ourselves 









Over” has created considerable reader re- 
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Continuity of Ordnance Research 


Our Weapons Are the Result of Long. Constant Development 


HE vital importance of the civilian 

contribution to the war effort can- 
not be emphasized too strongly. It is a 
point which bears repetition especially 
in these days when plans galore are 
being formulated as to the nature, com- 
position, size, and utilization of our 
fighting forces. Students of the subject 
are firm in their belief that the civilian 
should be drawn into our military ac- 
tivities during periods of peacetime 
preparation just as thoroughly as he is 
drawn into our war activities. 

Science and industry are the pillars 
of war. The competence of the civilian 
in science and industry far exceeds that 
of the best that the services can or 
should be expected to produce in the 
limited time they can devote to these 
vital fields of activities. 

Army OrpNancE has always stood 
for anything and everything that will 
bring the military and the civilian into 
an ever-increasing closeness and sym- 
pathy of codperation. Such a policy is 
vital to the future safety of the Nation. 
This is as it should be, for our military 
men must be soldiers above all else. 
Theirs is the responsibility for winning 
battles. To the civilian engineer belongs 
the duty to continue on with research 
projects irrespective of the changing 
whims of military commanders and the 
requirements in the field for military 
personnel. 

This then is our plea for the upbuild- 
ing of the civilian component that stands 
shoulder to shoulder with the military. 
The scientists and engineers who are 
devoting their lives to the betterment of 
our instruments of defense must be as- 
sured the same freedom of action in 
military research institutions as they 
have in industrial and educational 
fields. They must be given the author- 
ity their importance demands and, above 
all, their recommendations must be 
given due heed, even though their 
shoulders bear no military insignia. 


s 





Dr. George C. Hale, chief 
chemist at Picatinny Arsenal, 
Dover, N. J., has taken an im- 
portant part in the research and 
development work on military 
explosives as conducted at the 
arsenal since World War I. 

He holds numerous patents 
on high explosives, propellants, 
fuze powders, and pyrotechnic 
compositions. He has directed 
extensive research work to es- 
tablish substitutes for strategic 
and critical materials used in 
ammunition and to improve 
manufacturing processes for ex- 
plosives. The results of this 
work were applied on a large 
scale in World War II. 

Dr. Hale represents an im- 
portant group, the members of 
which in a civilian capacity at 
the arsenals, depots, proving 
grounds, and research centers 
are contributing to the advance- 
ment of our national defense as 
definitely as their military op- 
posite numbers in tactical opera- 
tions of the Army, Navy, and 
Air Forces. 

The portrait of Dr. Hale 
which we are privileged to pub- 
lish on the front cover of this 
issue is the work of LeBaron 
Coakley, staff artist. 











More and more as the years go on the 
soldier must turn his mind to tactics; he 
must leave to the civilian engineer the 
job of design and production of fight- 
ing equipment. The civilian component 
in our arsenals as well as in private in- 
dustry is willing and able to carry that 
burden. 

The country at large owes a debt of 
gratitude to the men and women who 
are serving in our arsenals and other re- 
search establishments in time of peace. 
Seldom do they come in for public ac- 
claim. Rarely do the medals and the 
decorations go their way. As a general 
thing they do not have opportunity to 
travel far beyond the confines of their 
laboratories. 

One encouraging step forward in ci- 
vilian recognition is the recent forma- 
tion of the National War College. Here 
for the first time representatives of the 


Department of State will study the 
problems of national defense along with 
the personnel of the armed forces. The 
next step will be to bring into the 
college civilians, representatives of other 
Federal and state agencies, the Federal 
Departments of Commerce, Labor, In- 
terstate Commerce, and the Patent Of- 
fice. All these and many others must be 
attuned directly to the needs of the 
Nation for national defense. We can be 
happy that this philosophy has pro- 
gressed and that the future portends its 
extension. 

Both in the United States and abroad 
the principal military and naval estab- 
lishments have followed a policy of 
civilian leadership in the fields of arma- 
ment research and engineering. Here 
at home we have in the several estab- 
lishments of the Army and the Navy, 
and more recently in the Air Forces, 
civilian scientists and engineers who 
rank high because of ability in their 
chosen fields. 

Dr. George C. Hale of the Picatinny 
Arsenal is an excellent example in point. 
And there are many others. Similarly 
in England and on the Continent the 
continuation of armament research and 
production engineering of weapons rests 
upon civilian experts whose lives are de- 
voted to the development of modern 
fighting devices. These scientists and en- 
gineers stay with the problems of new 
until solutions are 


matériel proper 


found. 


THUS, with the passing of a little 
more than a year since V-J Day, the 
importance of the civilian in science, 
engineering, production, and distribu- 
tion of the things of war is given new 
emphasis. The national defense is no 
longer a thing that can be packaged and 
put away in preservatives until the next 
war comes. It is a continuing responsi- 
bility which falls upon the soldier and 
the civilian alike. 
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One Solution to Industrial Preparedness for Defense 


. 


A “Fourth Service” 
Is Ready To 
Supply Armament 


by 


Ernest Flexman 
General Manager 


. 


ANADA emerged from the first 
World War with a proud record 
of fighting men and material. Her in- 
dustrial output, however, had mainly 
been confined to ammunition compo- 
nents and a few of the simpler mecha- 
nisms and materials. The end of the war 
saw her emerge from her infancy as an 
industrial nation and she promptly cast 
aside all interest in materials of war- 
fare and threw into the discard all fa- 
cilities and knowledge of their design 
and manufacture. 

The beginning of the second World 
War saw her strong in the fields of auto- 
motive production, heavy engineering, 
chemical manufacture, wood pulp, pa- 
per, and other such fields indigeneous 
to her natural resources. 

But the position of her industry was 
far from the size and scope it was to 
embrace within the 
There existed not even the elements of 
a munitions’ industry, and her engi- 
neers and craftsmen were entirely un- 





next six years. 


acquainted not only with the compli- 
cated natures of materials and equip- 
ment that were to be required but also 
with the ways and means of producing 
them. 

Nevertheless, with time on her side, 
the courage and enterprise with which 
she undertook a seemingly impossible 
task brought her shortly to fourth place 
among the United Nations in output of 
materials and equipment for war. 

Accordingly, Canada emerged from 
the second World War with a full 
measure of industrial maturity, with a 
full appreciation of the importance of 
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industry to defense, with a resolution 
never again to lose the knowledge and 
facilities for keeping industry prepared, 
and with a concrete plan whereby such 
knowledge and facilities would be pre- 
served. The plan found its expression in 
a new organization called “Canadian 
Arsenals, Limited.” 

Canadian Arsenals, Limited, isa Crown 
Company; that is, a company owned by 
the people of Canada and incorporated 
in the usual way to operate on a coun- 
try-wide basis. Its affairs are directed by 
a board of directors selected from men 
engaged in normal industry and busi- 
ness as well as representatives of the 
three fighting services, Army, Navy, 
and Air Force. 


PRESIDENT of the board is Col. Mal- 
colm P. Jolley who served for twelve 
years with the Ordnance Branch of the 
Canadian Department of National De- 
fense. During World War II he was 
president and general manager of the 
Crown Company of Small Arms, Ltd., 
which produced rifles and machines for 
the Canadian and British Armies. He is 
now on civilian status. The board’s vice- 
president is Brigadier A. Theirault, Ca- 
nadian Army. 

The directors are: Maj. Gen. J. H. 
MacQueen, Canadian Army; Rear Adm. 
H. T. W. Grant, Canadian Navy; Air 
Vice Marshal A. L. 
Air Force; R. M. P. Hamilton, presi 
dent of General Engineering Company, 
Ltd.; N. P. Petersen, president of the 
Canadian Acme Screw and Gear, Ltd.; 


James, Canadian 


J. G. Notman, manager of manufactur- 
Engineering Works, 
Sterne, general mana- 


ing, Dominion 
Ltd.; and E. T. 
ger, G. F. Sterne & Sons, Ltd. 

Ernest Flexman, general manager of 
Canadian Arsenals, Ltd., during World 
War II was plant manager of the Scar- 
boro Munitions Plant which operated 
under the General Engineering Com- 
pany, Ltd. D. C. Cullen, also employed 
in commercial business, is secretary- 
treasurer of the organization, 

The president and the civilian direc- 
tors of the board serve without fee or 
other remuneration. 

The board is responsible to the Rt. 
Hon. Clarence Decatur Howe, Minister 
of Reconstruction and Supply, for carry- 




















































ing out policies laid down by the gov- 
ernment with respect to industrial pre- 
paredness for defense. 

In some respects, Canadian Arsenals, 
Limited, can be regarded as a “fourth 
service” in that, while standing ready 
to cover the requirements of the three 
fighting services, it operates independ. 
ently of any one of them. 

The responsibilities of Canadian Ar. 
senals may be summarized briefly as 
follows: , 

1. To select and maintain in good 
condition for possible immediate use 
significant facilities with which to pro. 
duce defense materials and equipment 
of a nature not protected by commer. 
cial facilities. 

2. To maintain a few specialized fac- 
tories operating on a minimum scale to 
meet the peacetime re- 
quirements of the fight- 
ing services. 

3. To conserve rec- 
ords, knowledge, and 
skills acquired during 
World War II perti- 
nent to the production of munitions. 

4. To carry out development of ex- 
perimental projects directed toward im- 





provement in ways and means of pro- 
ducing specialized equipment. 

5. To plan, in codperation with com- 
mercial industry, the ways and means 
of expanding or creating facilities to 
meet the demands of an emergency. 

6. To plan manufacturing methods 
for new equipment and materials which 
may emerge from time to time and be 
required by the fighting services, either 
for peacetime or for an emergency. 

7. To repair, modify, and otherwise 
keep in good condition stockpiles of 
equipment and material which the 
fighting services may maintain for sud- 
den mobilization. 

In discharging these responsibilities, 
Canadian Arsenals, Limited, has already 
gone far. Strategic facilities for manu- 
facturing equipment, tooling, and dis- 
seminating process data, have already 
been salvaged from the demobilization. 

In addition, eight factories, covering 
a range of equipment and materials 
from large guns to explosives and pro- 
pellants, have been reéstablished for 
minimum peacetime operation. 


ARMY ORDNANCE 











$ to 3 








10ds The Industry-Ordnance 
hich team built better weapons 
1 be and vehicles than we knew. 
ther 
Wise ‘ 
; of 
the by 
sud- 

Lieut. Col. S. F. Musselman 
Hes, 
ady RMY Ordnance equipment will 
nu- stand the test of a possible future 
dis- atomic war. This was the major conclu- 
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for © formerly chief of the Artillery Development 


Division, Research and Development Service, 


Office of the Chief of Ordnance. 
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Army Ordnanee at Bikini 


Our Combat Equipment Will Withstand Atomic Blasts 


Bikini last summer. Although eighty- 
six per cent of the damage sustained by 
ordnance matériel and ammunition was 
the result of the terrific blast pressure 
generated by the bomb, those pressures 
were not sufficient to inflict any extra- 
ordinary damage to the 800 tons of 
Army combat weapons and ammuni- 
tion subjected to the tests. 

The purpose of the Ordnance Depart- 
ment’s participation in Joint Task Force 
One (Operation Crossroads) was to de- 
termine the effects and radius of effec- 
tiveness of an atomic bomb upon se- 
lected items of equipment and to assess 
the damages in terms of an army field 
operation. Weapons and ammunition 
were subjected to blast, heat, and radio- 
logical effects which were not contem- 
plated, of course, in the original service 
or design specifications. 

It was properly believed that exposure 
of ordnance equipment on weather 
decks of target ships would constitute 


a situation which, although different 
from that obtained under normal tacti- 
cal conditions, would nevertheless afford 
opportunity for observations of definite 
scientific and engineering value. 

The principal difference between con- 
ditions at Bikini and on a battlefield 
was that the test items 
were rigidly secured to 
the ships’ decks to pre- 
vent their loss by being 
blown overboard and 
that the secondary 
damage from _ sand, 





dirt, and small stones was supplanted 
by larger flying objects and debris. 
This was both an advantage and a 
disadvantage, dependent upon the type 
of matériel exposed. Our gun directors, 
securely fastened to ship decks, were 
not knocked down and showered with 
stones and dirt. At the same time, our 
jeeps and other automotive equipment, 
deprived of their normal tendency to 
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Army Ordnance Crossroads officers and members of Task Group 1.4, sitting 1. to r.: 
Capt. Haley, Lieut. Col. Daubert, Col. Weber, Lieut. Col. Musselman, Maj. Grant, 
and Maj. Clark. Standing: Maj. Cherry, Capt. Mielke, Maj. Ulrich, Maj. Bredin, 
Capt. Novak, Lieut. Taylor, Lieut. Graham, and Capt. Buchanan (Signal Corps photo). 


roll with the force of the blast, suffered 
more damage than would occur on a 
battlefield. 

The test at Bikini of items typical of 
all equipment used by Army Ground 
Forces was conducted by Task Group 
1.4, otherwise known as the Army 
Ground Group. This organization, com- 
prising the task units of all the Army 
technical services, was commanded by 
an outstanding combat infantry officer, 
Col. John D. Frederick. His executive 
officer was Col. John H. Weber, the 
senior Ordnance officer on duty at 
Bikini. 

The Ordnance task unit under my 


command was composed of seventeen 
officers and seventy-five enlisted men, 
all hand-picked for ability and enter- 
prise. Staff specialists included Lieut. 
Col. H. H. Daubert (New York, N.Y.); 
Maj. G. P. Grant (Bingham Canyon, 
Utah); Maj. L. E. Clark (Birmingham, 
Ala.); Capt. A. Haley (Seattle, Wash.); 
Capt. W. E. Novak (Omaha, Nebr.); 
Capt. R. A. Mielke (Orange, N. J.); 
Capt. E. E. Buchanan (Savanna, Ill.); 
and Lieut. D. U. Powers (Boise, Idaho). 

In addition to these seven staff spe- 
cialists, who were especially qualified in 
the several types of Ordnance matériel 
tested, were the ten inspection team 





The deck of the LST is covered with material to be exposed to atomic explosions. 
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commanders; Maj. R. A. Bredin (Mus. 
kegon, Mich.); Maj. J. A. Ulrich (Kia. 
math Falls, Oreg.); Maj. G. K, Cherry 
(El Paso, Tex.); Capt. W. E, Novak 
(Omaha, Nebr.); Capt. G. H. Quick 
(Carollton, Ill.); Lieut. R. R. Taylor 
(Schenectady, N. Y.); Lieut. D. U. 
Powers (Boise, Idaho); Lieut. J. J. 
Graham (Chicago, IIl.); Lieut. T. A 
Mort (Arlington, Mass.) and Lieut 
F. M. McSorley (Brooklyn, N. Y.), The 
various teams commanded by these off. 
cers included enlisted specialists in auto. 
motive vehicles, artillery, fire-control 
equipment, antiaircraft director and 
power-control equipment, small arms, 
aircraft armament, and ammunition, 


EN late February all personnel entered 
on their temporary duty with great en. 
thusiasm and no small amount of home. 
grown gusto. With Crossroads carrying 
the highest priority in the War Depar- 
ment and a sailing date of March 23rd 
already set for the departure of our 
target ships from three different West 
Coast ports, there was no time for any- 
thing but hard work. 

Identical 200-ton sets of ordnance ma- 
tériel items were shipped from several 
widely separated Ordnance depots to 
the three West Coast naval shipyards 
and there loaded aboard the four capi- 
tal ships by the shipyards and securely 
lashed to the weather decks under the 
watchful eye of our Ordnance teams, 

All ammunition and explosives were 
collected at Benicia Arsenal and loaded 
on the U.S.S. Artemis at near-by Port 
Chicago for transport to Bikini. At 
Pearl Harbor and at Bikini the ammv- 
nition was divided into identical lots 
and laid out on the decks of the five 
small target ships. 

A minimum number of items of ord- 
nance matériel and ammunition were 
selected to exemplify all types of com- 
bat equipment. Forty-four different 
items of matériel were tested, ranging 
from trench knives to 155-mm, guns. 
A General Pershing tank, although it 
includes a great number of component 
items of equipment, was listed as one 
item. Seventy-three different kinds of 
ammunition, or a total of 3,730 indi- 
vidual pieces, were tested, including 
shells, fuzes, rockets, bombs, antitank 
mines, pyrotechnics, and demolitions. 

For Test Able (the air-burst test) each 
item of matériel was put in perfect oper: 
ating order by our inspection teams and 
was displayed in a condition of battle 
readiness. Each kind of ammunition 
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was generally displayed in three stages, 
as would obtain in a theater of opera- 
tion—packed in original shipping con- 
tainers, 1n individual cartons or cans, 
and completely uncovered. 

Preceded by Lieutenant Mort of our 
bomb-disposal squad, two days after the 
air burst of the Able bomb our Ord- 
nance teams reboarded their ships in 
company with the first contingent of 
the crews. Without any preliminaries, 
each member of the team proceeded to 
make his detailed inspections of the 
items assigned to him. 

Carefully picking through the debris, 
checking operation, measuring displace- 
ment, reconstructing a series of events, 
and recording extent and character of 
damage, the staff officers and teams 
completed the inspections within ten 
days. Later analysis of this data revealed 
how well ordnance stood the blow. 


BREPRESENTATIVE samples of dam- 
aged items of matériel and ammunition 
have been returned to the United States 
for more detailed study and laboratory 
analysis at the Ordnance arsenals and 
at Aberdeen Proving Ground. Reports 
of analysis of the effects of the atomic 
bomb which were not apparent to the 
eye at Bikini and which may have 
altered the strength, stability, or func- 
tioning of the parts of combat equip- 
ment will supplement the final report. 

As ordnance matériel in Test Baker, 
the underwater burst, was displayed in 
a tactical array and resulted in tactical 
information only, the ordnance teams 
recorded no technical data other than 
the firm confirmation that unattended 
equipment will rust badly in salt-water 
atmosphere. 

Ordnance participation in Operation 
Crossroads was worth every cent of the 
expenditure involved. Much of the ma- 
tériel which was not lost in the sinking 
of the U.S.S. Saratoca and the U.S.S. 
Arkansas and which will not be needed 
by Ordnance technicians and scientists 
will be returned to depots and eventu- 
ally issued to troops. 

The atomic bomb is at present a stra- 
tegic rather than a tactical weapon. Like 
that of no other weapon yet known to 
man, the multiple effects of the bomb, 
namely blast, heat, and lethal contami- 
nation, make it so efficient against stra- 
tegic targets that its use against a tac- 
tical target would be considered foolish 
unless it was an act of desperation or 
the situation had assumed strategic im- 
portance. However, if it is used, tac- 


November-December, 1946 





The deck of this aircraft carrier is covered with tanks, trucks, and other types 
of ordnance equipment to be subjected to the blast and heat of the atomic bomb. 


ticians will not have to worry about 
the survival of Army Ordnance equip- 
ment—Operation Crossroads proved it 


will stand up under atomic punishment. 
(Photos from Joint Army-Navy Task 
Force One.) 





This shop truck was one of the few Ordnance items to be badly damaged. 
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by 
Franklin D. Walker 


Fairchild Engine & Airplane 
Corporation 


’ 


Rocket power, the rdm jet 
engine, and radically new 
wing designs will proba- 
bly pierce the transonic 
barrier of compressibility. 


» 


SMALL, stubby-winged, rocket- 
powered airplane will be dropped 
from a bomber at high altitude in the 
near future to mark the beginning of 





The Northrop XP-79 Flying Ram is a 
twin-jet plane with speeds over 500 m.p.h. 


one of the most important series of air 
missions ever conducted in aviation’s 
brief history. The objective of the pilot 
will be to attain supersonic speed. 
Considering all the known problems, 
is supersonic speed of piloted aircraft 
possible? The answer is a tentative “yes,” 
supported by wind-tunnel data, but it 
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Only Actual Flight Will Prove That 
Airerait Can Reach Such Velocities 


cannot be unequivocably accepted until 
actual flight tests of the plane designed 
for supersonic speeds are completed. 

Let’s take a good look at some of 
the problems attending the projected 
attempt to break through the sonic 
barrier and reach speeds beyond that 
of sound. Technically, any speed greater 
than that of sound, which is approxi- 
mately 760 miles an hour at sea level, 
is supersonic speed. But for conven- 
ience, speeds from 600 to goo miles an 
hour are designated as transonic. If an 
airplane can hurtle up through the 
transonic range where speeds produce 
extremely violent air turbulence, there 
is no known theoretical limit to the 
speed it may record. 

But the difficulties of getting safely 
through the sonic barrier are many. 
Power is perhaps the first one. The 
air resists the movement of any mate- 
rial body, and this resistance creates an 
effect known as “drag.” Drag is com- 
paratively insignificant at low speeds, 
and it increases in a slowly rising curve 
until the plane reaches about 400 m.p.h. 
From that point to 600 m.p.h., drag 
increases more sharply but still in a 
gentle curve. But at 600 m.p.h., which 
is the lower limit of the transonic 
range, the curve representing drag be- 
comes almost perpendicular! 

The drag curve becomes particularly 
significant when it is translated into 
terms of power required to overcome 
resistance and to move an_ aircraft 
through the air. 

In the slower speed ranges, engi- 
neers have found it rather simple to 
overcome increased drag by adding 
more power. It also has been relatively 








easy for them to clean up the design of 
aircraft as a means of cutting down 
drag. But the combination of power 
and streamlining, while effective, did 
not solve all the problems. When pro. 
peller-driven aircraft reached 400 m.ph, 
that is, the bottom of the gentle slope 
on the curve, another obstacle arose. It 
was found that a tre. 
mendous boost in 
power was required to 
send them up the curve 
to 500 m.p.h. At that 
speed, an aircraft just 
about hit the top of its 
efficiency because the propeller-tip speed 





began to edge into the transonic range 
and thus produced serious vibration, 

It was then that aviation and Army 
Air Forces engineers turned to jet pro- 
pulsion to boost their aircraft on up the 
curve to the bottom of the transonic 
speed range. The reaction engine, jet 
or rocket, could furnish the power for 
transonic and supersonic flight. Pro- 
pellers, therefore, were obviated. 

But as soon as they reached the tran- 
sonic range, the engineers encountered 
another major problem of supersonic 
flight—control. Conventional _ aircraft 
begin to misbehave when they reach 
speeds as low as 500 m.p.h. Controls 
don’t respond normally; they become 
sluggish and stiff. As the aircraft ap- 
proaches the transonic range, the 
smooth air found at lower speeds dis- 
appears and the airflow pattern over 
airfoils begins to resemble that of 
swiftly moving water around the pillar 
of a bridge. It piles up in front of the 
wing, becomes extremely turbulent, and, 
instead of flowing smoothly over wing 
surfaces, begins to batter the plane to 
pieces. 

It became clearly ‘evident then that 
radical changes of aircraft design, par- 
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ticularly in wings, would be necessary 
in order to help overcome the turbu- 
lence, Or air compressibility, that de- 
stroyed lift so completely. 

IN new supersonic wind tunnels, scale 
models of new designs were hurled 
through a special heavy gas at 2,200 
m.p-h., a speed equivalent to 4,500 
m.p-h. in the air, or seven times the 
speed of sound, From those expert- 
ments, the engineers assembled data 
from which was designed Bell Air- 
craft's XS-1, the first experimental 
model of a supersonic plane, which 
they believe can ride out the transonic 
range and reach supersonic flight. 

This basic research has produced an 
entirely new concept of wing and fuse- 
lage configurations. Wings are being 
swept back sharply, and fuselages are 
becoming long and cylindrical. Some ot 
these new planes have much the ap- 
pearance of projectiles with tiny, dia- 
mond-shaped wing sections. The de- 
signers are taking a leaf from the 
book of the ballistics experts, who have 
been dealing with supersonic speeds for 
many years. 

The XS-1 is not a military aircraft. 
It is a flying laboratory—a tool to be 
used to determine the design of its 
descendants, which will be military 
aircraft. It is a product of the industry- 
military teamwork so necessary in the 
development of planes that are second 
to none in performance. 

The series of flights planned for the 
XS-1 also will produce much valuable 
information concerning the effects of 
extremely high speeds at high altitudes 
on the pilot. If the plane reaches an 
altitude of 80,000 feet, the outside tem- 


perature will be 67 degrees below zero, 


but the pilot won't need cabin heat. 
Aircraft 
friction which generates heat. This is 


passing through air cause 
noticeable even in the cockpit of a 
P-80 at speeds well below transonic. At 
1,500 miles an hour, the cabin tem- 
perature will increase 400 degrees. The 
pilot, therefore, will need refrigeration! 

Preliminary tests of the XS-1 as a 
glider have proved its design from an 
3ut the big 


test will be its flight under power into 


aérodynamic standpoint. 


the realm of supersonic speeds. 

The artist’s conception of the XS-1 at 
238 (Mechanix Illustrated 
photo from Acme) shows that from a 
long pointed snout, which is the pilot’s 


top of p. 


tube for instruments, its sides French- 
curve back to a square-cut tail which 
contains the ports of four liquid-fuel 
rocket engines. 

The power plant for this supersonic 
plane represented still another problem 
to the team of industry and the mili- 
tary. Since drag at a 
given speed decreases 
as altitude increases, 
transonic and super- 
sonic flight will be 
extremely E> 
high altitudes. 

At 60,000 feet, drag at a given speed 


sought at 


is approximately only one-fourteenth as 
much as it would be at the same speed 
at sea level. That means that at 60,000 
feet only a fourteenth of the power 
would be required. At 80,000 feet, 
drag is one-half that at 60,000 feet,+or 
one-twentieth that at sea level. It is 
easy, therefore, to understand why air- 
men are “going upstairs.” 

But flying high with a propellerless, 
clean-design plane equipped with a re- 


action engine leaves one other obstacle 
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The jet-propelled Republic XP-84 Thunderjet has a speed of nearly 600 m.p.h. 


November-December, 1946 











Performance of the Douglas XB-43 jet- 
propelled bomber matches that of fighters. 


in the path of supersonic speed. The 
jet engine requires great volumes of air 
to operate. The ceiling for its most 
efficient operation may be around 60,000 
feet, but the air is thin at that alti- 
tude. For that reason, supersonic air- 
craft will be rocket-powered. Rocket 
engines require no auxiliary air supply; 
they carry their own, 

The rocket ship, too, has its limita- 
tions, the major one being range, which 
is controlled by fuel capacity. The pos 
sible range of a rocket ship is now 
slightly in excess of 400 miles for a 
nonstop flight. The use of multistep 
rocket power plants would bring about 
a substantial increase in range and 2- 
or 3-step rockets are entirely within the 
realm of possibility. 

Any discussion of power for super- 
sonic flight is incomplete without men- 
tion of atomic energy. Although atomic 
energy has up to now been used only 
for destructive purposes, it offers a 
source of power far superior to any pres- 
ently in use. Attempts to harness it for 
use as a primary source of power for 
airplanes are now under way. 

\t hand, however, is another power 
plant highly regarded by military lead 
ers who are thinking in terms of 
supersonic speeds, It is the ram jet 
which, with the exception of the rocket, 
is capable of operating at faster speeds 
and higher altitudes than any other 
existing power plant. 

In crude terms, it is a stovepipe with 
a fire inside. The engine itself, exclu 
sive of the fuel system, has no moving 
parts and consequently no lubrication 
system. The compression or increase 
in pressure furnished by a piston in an 
automobile engine, is obtained in the 
ram jet through the use of an inlet dif- 
fuser which converts the kinetic or veloc 
ity energy of fast-moving air into pres 
sure energy. 

The U. S. Navy has developed a suc- 
cessful working model of the ram jet 
and has tested it as a means of pro- 
pulsion for guided missiles traveling at 


supersonic speeds. 
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Mr. Fairless 
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Ordnance R oll of Hoset 





Colonel Hinrichs 





Colonel Henry 





Mr. Bell 


Colonel Kadel 


THE Ordnancemen listed below have 
been awarded the Legion of Merit: 

Brig. Gen. Richard H. Somers, 
Dover, N. H.—For meritorious service 
as assistant chief of Industrial Service, 
Ordnance Department, from December 
1940 to June 1942. Through his organi- 
zational ability and devotion to duty 
General Somers assured America’s 
armed might the perfection which con- 
tributed so much to the early culmina- 
tion of the war. 

Col. John H. Hinrichs, Washington, 
D. C.—As executive officer, Mainte- 
nance Division of Field Service, Ord- 
nance Department, from February 1943 
to April 1945, through his appreciation 
of field maintenance problems and his 
thorough staff planning, he contributed 
substantially to the attainment of the 
objectives of the Ordnance Department. 

Col. William J. Henry, Seattle, Wash. 
—For meritorious service rendered the 
Ordnance Department from April 1942 
to June 1942. 

Col. Scott B. Ritchie, Washington, 
D. C.—In recognition of his duties in 
connection with the organization and 
supervision of the general Ordnance re- 
search and development program from 
September 1939 to October 1945. 

Col. Lawrence J. Meyns, Richmond, 
Va.—As chief of the Storage Division, 
Field Service, Office, Chief of Ordnance, 
from December 1943 to November 1945, 
he made many contributions to the 
methods of storing and handling ma- 
terials. 

Col. Simpson R. Stribling, Waco, 
Tex.—For serving successfully as chief 





Colonel Stribling 


Colonel Jank 


of the Production Engineering Branch, 
chief, Heavy Artillery Branch, and as 
chief of the Facilities Branch of the 
Ammunition Division, Office, Chief of 
Ordnance, from August 1942 to October 

1945 and ably directing the program for 
ammunition production. 

Col. Otto M. Jank, Washington, D.C. 
—For rendering exceptionally meritori- 
ous service as deputy chief and produc. 
tion officer of the Ammunition Dj- 
vision, Office, Chief of Ordnance, from 
June 1942 to January 1946. He contrib- 
uted greatly to the time scheduling and 
production of ammunition vitally 
needed for the successful prosecution 
of the war. 

Lieut. Col. Thomas M. Nesbitt, Birm- 
ingham, Ala—In important key as- 
signments in the Birmingham Ordnance 
District from April 1941 to December 
1942 he effectively installed and super- 
vised all fiscal procedures for the Dis- 
trict and ably directed termination and 
readjustment activities. 

Lieut. Col. Richard C. Kadel, Cane 
City, Kans.—For outstanding services 
as commanding officer, 17th Ordnance 
Company, Provisional Tank Group, 
U.S.A.F. in the Far East and later as a 
member of the Luzon Guerrilla Group 
from December 1941 to February 1945. 

Lieut. Col. Richard S. Cranmer, 
Wyncote, Pa.—For outstanding service 
as chief of the Fire Control Branch, 
Artillery Development Division, Re- 
search and Development Section, Ord- 
nance Department. 

Lieut. Col. Gillard D. Dearlove, Glen 
Ellyn, Ill—For exceptionally meritori- 
ous service while serving as the chief of 
the Fiscal Division of the Chicago Ord- 
nance District. 

"Lieut. Col. Humbert O. Nelli, Chi- 
cago, Ill_—For outstanding services at 
the Blue Grass Ordnance Depot in 
connection with the production of am- 
munition from March 1944 to-August 
1945- 

Maj. John H. Holloman, Scotia, N. Y. 
—For outstanding services at the Water- 
town Arsenal in the physical metallurgy 
section. 


Capt. Morgan B. Lawton, St. Louis, 
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Mo.—For outstanding services as chief 
of Dispensing Equipment Section, Fuels 
and Lubricants Branch, Maintenance 
Division, Field Service. 

Capt. Lowell F. Sarnes, Dearborn, 
Mich.—For outstanding services in the 
development and production of combat 
vehicles and in dispatching this equip- 
ment to the various theaters of opera- 
tion. 

Capt. James E. Rice, Chicago, IIl.— 
For outstanding services performed as 
Purchasing, Termination, and Renego- 
tiation Policy Officer in the Chicago 
Ordnance District. 

Col. George D. Barnes, El Paso, Tex. 
—For outstanding services as command- 
ing officer of the Ordnance Training 
Center and later as commanding: officer 
of the Atlanta Ordnance Depot, At- 
lanta, Ga. 

Lieut. Col. William W. Knight, Jr., 
Perrysburg, Ohio—For his skillful ap- 
plication of high industrial standards 
and management to the production and 
distribution of smokeless powder, high 
explosives, and raw materials. 

Col. Archie S. Buyers, Washington, 
D. C.—As commanding officer of the 
Umatilla Ordnance Depot, Ordnance, 
Oreg., he ably guided this depot in 
supplying troops in Alaska and the 
Pacific area. 

Lieut. Col. Clayton L. Coulter, De- 
troit, Mich.—As executive officer and 
contracting officer of the Detroit Ord- 
nance District from March 1942 to No- 
vember 1945, he ably guided the war- 
time expansion of this district. 

Lieut. Col. George E. Fuller, Tulsa, 
Okla.—Stationed in the Maintenance 
Division, Office, Chief of Ordnance— 
Detroit, from April 1943 to August 
1945, he established reclamation proce- 
dures universally used by all reclama- 
tion establishments. 

Maj. Henry J. Gaston, Detroit, Mich. 
—As fiscal officer for the Detroit Ord- 
nance District from August 1940 to 
November 1945 he developed to a 
highly successful degree the fiscal ac- 
tivities of the district. 

Lieut. Col. John K. Willard, Pitts- 
burgh, Pa—He distinguished himself 
successfully as commanding officer, 
Pennsylvania Ordnance Works and 
Keystone Ordnance Works and in im- 
portant assignments in the Office of 
Field Director of Ammunition Plants, 
from April 1942 to October 1945. 

Maj. James O. Christenson, Milwau- 
kee, Wis.—As chief of the projectile 
section, Ammunition Development Di- 
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vision, Research and Development Serv- 
ice, Office, Chief of Ordnance, ‘from 
July 1942 to September 1945, he ably 
discharged his responsibility for the 
initiation, supervision, and development 
of many new and improved types of 
ammunition. 

Maj. Telford W. Oswald, Beverly 
Hills, Calif.—As chief of the larger cali- 
ber branch, Aircraft Armament Devel- 
opment Division, Ordnance Research 
and Development Service, from Septem- 
ber 1942 to August 1945, he was 
responsible for the initiation and super- 
vision of many important projects for 
the development of new or improved 
large aircraft guns and equipment. 


* 
THE following officer was awarded 
the Bronze Star: 

Maj. J. Harris Ward, Lake Forest, 
Ill—For outstanding services from 
March 26 to August 20, 1945, while in 
the European Theater of Operations as 
a procurement officer for the United 
States Strategic Bombing Survey. 


THE following Ordnancemen have 
been awarded the Medal for Merit: 

Frank B. Bell, Pittsburgh, Pa.—For 
exceptionally meritorious conduct in 
the performance of outstanding serv- 
ices to the United States while acting 
as chief of the Pittsburgh Ordnance 
District from November 1942 to January 
1944. 

Benjamin F. Fairless, New York, 
N. Y.—For distinguished and excep- 
tionally meritorious conduct in the per- 
formance of outstanding services to the 
United States as a voluntary and unre- 
munerated adviser to the Chief of Ord- 
nance, Army Services Forces, on prob- 
lems of management, production, and 


supply. 


THE following officers were awarded 
citations at a recent meeting of the Em- 
pire Post: 


Col. Frank J. Atwood, Stamford, 
Conn.—“The Empire Post expresses 
public thanks for his priceless contribu- 
tion to victory.” 

Lieut. Col. Horace S. Ford, Old 
Greenwich, Conn.—‘Citizen, soldier, 
and patriot, he contributed toward the 
harnessing of American industrial ca-. 
pacity to meet our wartime needs.” 
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Blinding The 
Invisible Eye 


How Enemy Radar Systems Were Foiled 


by 


Harold M. Shaw 


HE imagination is staggered by 

the vast amount of energy, both 
electromagnetic and human, expended 
on radar and radar countermeasures by 
allied and Axis forces in World War II. 
In fact the energy used in blotting out 
the enemy’s electronic operations prob- 
ably exceeded that of the original radar. 
Like radar itself, radar counter- 
measures were developed by many co- 
operating agencies. Within the Federal 
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Government this codperation existed 
among the scientists of the Army Air 
Forces, Army Signal Corps, and other 
War Department technical departments, 
the Naval Research Laboratory and the 
Bureau of Aéronautics of the Navy De- 
partment, and Division 15 of the Na- 
tional Defense Research Committee of 
the Office of Scientific Research and De- 
velopment. The principal research was 
carried on by the latter organization 


at the Radio Research Laboratory of 
Harvard University. P 


| ‘ 
In seeking to counteract the effective 


ness of any new weapon, we look . 
weaknesses in that weapon. Severa} 

, o . a 
weaknesses of radar lent themselves to 


exploitation. First, radar 


out radio 


strength. 


1 ] 1 Sa 
these signals is a special receiver which 


Stations send 
tremendous 
1] ¢h- : ae 

All that is needed to detect 


: 1 " 
impulses ol 


lengths used by radar. Secondly, a radar 
set betrays not only its existence but also 
its exact location, and a radio direction 
—_ ss 4 oe } : 

finder makes it possible to determine 
the direction from which the signal js 


coming. 


A THIRD weakness of radar js the 
weak echo returned from most targets, 
This can be likened to a man shouting 
at a distant cliff. The sound returning 
from the cliff is many times softer than 
the original shout. A second man, stand- 
ing on the cliff and shouting continu. 
ously would prevent the first man from 
hearing his echo. 

Radar sets can be blinded in the same 
way. It is necessary to set up at the 
target a device which sends out a radio 
signal capable of covering up the signals 
reflected back to the radar by the target. 
This is known as electronic “jamming.” 
Because each radar set operates on a 
particular frequency channel, a practical 
radar jammer consists of a tunable radio 
transmitter capable of giving “random 
noise modulation.” 

When picked up on a radio receiver 
equipped with a loudspeaker, such a 
jamming signal sounds like a hiss. A 
radar set, however, presents the in- 
formation it receives, not aurally, but 
visually. Signals appear as patterns on 
the face of a cathode-ray tube. As seen 
on this tube the “noise” is either a blur 
or a regular pattern. Echoes from air- 
planes, which are usually displayed as 
vertical spikes on the radar scope, dis- 
appear and become lost in the jamming 
pattern. (See diagrams on p. 244.) 

A remarkably powerful jamming 
transmitter developed by the Harvard 
Laboratory was nicknamed “Tuba.” 
(Smaller projects had been called “Pic- 
colo” and “Flute.”) This transmitter 
was developed for use against German 
night fighters, and represents one of 
the outstanding individual scientific 
achievements of the war. 


Mr. Shaw is the author of numerous articles 
on military and scientific topics. 
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The German night fighters used an 
air-borne interception radar known as 
“Lichtenstein” for close-range location 
of their targets. Against them the Brit- 
ish found it impractical to use jammers 
carried in their bombers because the 
jammer itself provided a signal which 
the intercepting pilots could use to 
locate the bomber. But, since the Ger- 
man night fighters usually did not reach 
their prey until after the British 
bombers were flying home from their 
mission, it was suggested that a very 
high-powered jammer be set up in Eng- 
land to blind the enemy air-borne radar. 

A jammer of this sort obviously 
would require enormous power. The 
power problem was solved by a remark- 
able vacuum tube known as _ the 
“sesnatron” developed at the research 
laboratory of the Westinghouse Electric 
Company in codperation with the Har- 
vard Radio Laboratory. 

All sorts of difficult technical prob- 
lems had to be solved. It was necessary 
to build a resnatron that would be 
tunable over a wide frequency range 
because the Germans could change the 
frequency of their radars by slight 
modifications. This had been thought 
incompatible with high power. Also it 
was necessary to find a way to modulate 
the resnatron’s output with the random 
noise necessary for jamming. 

The heart of the powerful “Tuba” 
transmitter, the 50,000-watt resnatron 
tube, weighs 500 pounds and is de- 


signed to send out ultrashort waves in 


November-December, 1946 





Filament 


Anode 


Screen 


Contro/ grid — 








Anode 
nsu/ator 





Contro/ grid 
cathode cavity 








ACOA 


Screen grid 
anode cavity 














Nora 


Ot 
>, 








my Ty 


grid’ —s1 




















\ 


po 
JL Gm 
4 7 
beeeeeee sy 
NS. 


‘Z 


wy; 
Yi 






. 


ws 


Cutaway drawing (above) is of the resnatron vacuum tube, heart of the “jamming” 
transmitter. Typical installation 


(below) shows the direction finder “scope.” 


a continuous flow instead of in pulses, 
as in a radar beam. This makes the 
resnatron the most powerful vacuum 
tube in the world, capable of trans- 
tunable —_ ultrahigh-frequency 
radio waves about ten times higher than 
the frequency 


mitting 
used for frequency 
The 


also acts as an oscillator. More than 


modulation and _ television. tube 
fifty feet of copper tubing bend and 
twist throughout the 3-foot length and 
one-foot diameter of the tube to carry 
water to cool the grids and anode, which 
is itself made of copper tubing. 

Each one of the “Tuba” antennas (see 
photo on p. 242) is powered by two 
resnatron tubes. The powerful beam is 
“piped” from the resnatron through a 
coaxial cable into a wageguide pipe and 
then into the 
antenna, a 


huge “half-cheese” 


parabola thirty feet in 
diameter, which fans the beam out so 
that it is effective several hundred miles 
away. Its power is comparable to the 
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most powerful United States broad- 
casting station; yet the frequency of 
operation is 500 times as high. The 
whole instrument, together with all its 
associated equipment and its primary 
power generator, can be loaded in seven 
Army trucks. 

The odd-looking “half-cheese” an- 
tenna was designed by scientists of the 
Harvard Research Laboratory. Excited 
by the waveguide and horn at the bot- 
tom, the antenna is really a reflector 
designed to give a beam very sharp in 
the vertical plane and relatively broad 
in the horizontal plane. 

By June 1944, the complete jamming 
system had been shipped to England 
and was in operation against the enemy, 
a remarkable achievement when one 
considers that the equipment was still 
in the blueprint stage when work began 
early in 1943. 

Radar sets cannot distinguish the 
nature of small targets. This is another 
weakness. One small object, capable of 
returning an echo, looks, to a radar set, 
just about the same as an airplane or 
a ship which also appear as small ob- 
jects. It had been found that a number 
of thin metallic strips, cut to a length 
proportional to the wave length used 
by a radar, can return a remarkably 
strong echo. Several thousands of these 
thin metallic strips, packaged in a small 
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These “before and after” illustrations demonstrate the effects of “window” strips 
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The effects of “jamming” by transmitter might appear on a radar scope as above, 


bundle weighing less than 2 ounces, 
gave a radar echo signal equivalent to 
one bomber. 

The phenomenon is one of resonance. 
The strips, designated by the code name 
“Window,” are resonant at the fre- 
quency of the radio waves sent out by 
radar; in this way a relatively small 
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Diagram of typical shipboard radar countermeasure installation: (A) equipment for 
analyzing and determining the direction of enemy radar pulses; (B) jamming trans- 
mitter; (C) and (D) antennas used in detecting, direction finding, and “jamming.” 
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number of strips can return an echo 
equal to that from a large metal object 
such as an airplane. 

When a number of “Window” 
packets were dropped out of a plane 
in succession, a trail was produced in 
which radar could no longer distinguish 
a real target. The echo from the aircraft 
was lost among the echoes reflected from 
the strips. 

There has been a steady trend, in 
past radio development work, in the 
direction of higher and higher fre- 
quencies. This trend has been enor- 
mously accelerated during the war by 
radar developments. Unlike the pulse 
techniques of radar, however, counter- 
measure work has been concerned with 
continuous-wave techniques similar to 
those used in radio communication. 
Basically, much countermeasure re- 
search was directed toward the improve- 
ment and development of radio trans- 
mitters and receivers of a type very 
similar to those which will be used in 
peacetime frequency modulation, tele- 
vision, and radio relay transmission. 

In addition to jamming enemy sets, 
radar is also employed by the armed 
forces for fire control, spotting aircraft, 
detecting surface ships at sea, and 
identifying friendly ships and aircraft. 
Fire-control radar was responsible for 
the sinking by our Navy of many Jap- 
anese ships in World War II despite 
darkness and poor visibility. 
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Production Facts 
Of World War II 
Must Be Told 


by 
Howard A. Praeger 


e 


“From the economic his- 
torical record it is to be 
hoped that we can plan 
more effectively for the 
future and that even the 
practical pacifists will not 
escape the economic and 
industrial lessons of the 


war.” 


T is already apparent that World 

War II will be more completely 
recorded than any other war. Personal- 
experience narratives are prominent on 
publishers’ lists, and writers are borrow- 
ing heavily from the comprehensive 
historical programs carried out by the 
War and Navy Departments which 
covered all phases of activity both in 
this country and overseas. Even “his- 
tories,” so-called, are beginning to ap- 
pear, although it is much too early, of 
course, for historians to write with any 
perspective or with any assurance that 
they have the facts. 

The writing of history is always a 
slow business. A preliminary account is 
seasoned and filled in by new informa- 
tion from the participants in a cam- 
paign, and enemy documents bring 
New interpretations. 

The tactical aspects of a great conflict 
are of immediate interest to those who 





Captain Praeger during World War II was 
a historian with the Ordnance Historical Sec- 
tion in Washington and did special work on 
the history of ammunition. 
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What Is Past Is Prologue 


History and Preparedness 


have fought through them and to some 
who have lived through the period as 
civilians. While interest in recent cam- 
paigns is high and generals are still 
celebrities, almost any writer is assured 
of a decent reading group. 

Unfortunately, however, interest in 
seasoned military history has never 
been very general in this country. In 
the fall of 1941, one would have done 
well to have uncovered a dozen respect- 
able courses in military history in 
American institutions of higher learn- 
ing. The American people have never 
been keen about military science. Adm. 
A. T. Mahan, the naval historian, ob- 
served that although the American 
people are aggressive, combative, and 
even warlike when necessary, they have 
always had a morbid distrust of the 
military point of view. There is no 
reason to believe that we have changed 
in that respect. But now that military 
history has also become industrial his- 
tory, perhaps business-minded Ameri- 
cans will feel differently. 


THE industrial records of this war 
present a real challenge to the economic 
historian, and it does not appear to be 
too early to profit from the industrial 
lessons we have learned. For, much as 
we desire a lasting peace as the para- 
mount goal for the world, we, as a 
nation, expect our defense departments 
to organize our industrial strength so 
as to ensure our leadership in war as 
well as peace. If another war ever 
threatens, the situation may be roughly 
parallel to a pinochle game—the coun- 
try without the cards will have to give 
up. 

The writing of an industrial history, 
which will examine the record of the 
war before valuable lessons are lost, 
should, therefore, be taken up with 
alacrity. Not until this past war did 
we, as a nation, recover from the 
“squads-right, squads-left” philosophy 
of the military and move to the utiliza- 
tion of our industrial resources. The 
principal contribution of this country 
in World War I was in training two 
million men and transporting them to 
France. In World War II, the principal 
contribution was the overwhelming 
production of our factories. 


During World War I, only one sec- 
tion of the historical branch, War Plans 
Division, General Staff, was at all con- 
cerned with the supply program. This 
section, headed by Maj. Frederick L. 
Paxson, was set up to study economic 
mobilization and to collect material on 
the organization of industry, labor, and 
finance. The study of production, one 
aspect of the program, apparently was 
not given detailed consideration. 

In this war, however, the early con- 
cern for preserving the industrial record 
led such representative companies as 
Eastman Kodak, Du Pont, and Todd 
& Brown to prepare histories of their 
activities. These are an excellent ex- 
ample of source material on how we 
managed to win. There was early pro- 
vision in the Government, too, for pre- 
serving the industrial record, and the 
wealth of material now available in the 
form of monographs in Washington af- 
fords research material for decades to 
come. 

It is true that after World War I 
in, for example, “How America Went 
to War,” by Crowell and Wilson, there 
was some measure taken of the pro- 
ductive capacity of America, but it was 
more of the usual cataloguing of mate- 
rial produced than an attempt to relate 
America’s capacity to that of the enemy 
nations. In the future, 
political greatness and 


military effectiveness 
will move hand in 
hand with industrial 


power. 

Late in 1944, Dr. 
Troyer S. Anderson, historian for the 
Office of the Under Secretary of War, 
speaking before the annual meeting of 
the American Historical Association, ad- 
vanced the thesis that the potential in- 
dustrial capacity of a country would be 
the principal factor in deciding the 
future fate of great nations. 

Emphasis is changing from the pri- 
macy of battle to that of industrial pro- 
duction and supply. The failures of 
military production probably played a 
réle almost as influential as that of 
deeper social and economic factors in 
precipitating the Russian Revolution and 
turning it into the particular type of 
revolution it ultimately became. The 
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French, too, after World War I, failed 
to develop an industry proportionate to 
the rdle they tried to follow as a nation. 
They failed to specialize in war mate- 
rial. This failure, according to Dr. 
Anderson, played a larger part in the 
collapse of France than all the political 
and diplomatic intrigues, petticoat and 
otherwise. 

The Germans have been keen stu- 
dents of production and industrial blue- 
printing in relation to war and its appli- 
cation to the science of logistics and 
unity of command. Their studies of the 
past, both tactical and industrial, often 
have given them what we have come to 
recognize as a traditional running start. 

Actually, Hitler was able to pick his 
own date for the beginning of war, and 
his initial advantage was due to the 
production lag in the industrial recon- 
version of other countries. Col. Victor 
Lefebure, in “Scientific Disarmament,” 
emphasized this production lag as a 
grave factor in waging modern warfare. 
He said: 

“Tt is, I think, a fair conclusion, faith- 
ful to the evidence available, that the 
conversion lag in the production of any 
single item of normal armament is real 
and substantial—rarely less than six 
months, often more. And the effective 
lag for a representative volume of ade- 
quate types of armament would not be 
less than two years to spring from, say, 
the British to the German armament 
position in 1914, even in the very few 
countries industrially equipped to tackle 
such a proposition.” 

We are saying much these days about 
Reserve training, compulsory service, ex- 
tension of the draft, the size of the 
military establishment, and we claim we 
are preparing realistically for the fu- 
ture. However, to date we have given 
little thought to the 
knowledge contained 
in the historical record 
of our industrial pro- 
gram. 

Before the 
are lost we must find 

the answers to the following ques- 
tions from the detail of the historical 
record: What were our original produc- 
tion objectives? How did we plan to 
meet them? How did conditions on the 
fighting fronts alter these demands? 
How were the advantages of ever- 
developing technical inventiveness util- 
ized without disrupting mass produc- 
tion? 

Supply requirements were the corner- 


lessons 
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stone of the entire industrial program, 
and the determination of these require- 
ments and their relationship to produc- 
tion and distribution should be re- 
viewed immediately before the lessons 
to be gained are too obscure. 

Why didn’t the pipe line to the 
fighting fronts function more effec- 
tively? When the victorious American 
armies were moving across France in 





“Wars are said to bring 
an awareness of history. 
It is time we achieved an 
historical awareness com- 
parable to that of the na- 


tions that initiate war.” 





in the fall of 
1944, why did we read so many stories 
in the press about short supply? We 
heard that we were short on mortar 
ammunition, heavy artillery ammuni- 
tion, tires. Then, after all the publicity, 
a detailed review of production versus 


such dramatic fashion 


the requirements revealed that we had 
met the requirements. 

When requisitions from the fighting 
fronts were received did we examine 
these changing requisitions carefully to 
determine the probable effect on our 
productive capacity? Despite the truly 
magnificent job that was done in this 
field there are many programs and de- 
cisions that should be reviewed. 

Our newspapers and magazines are 
full of raggle-taggle discussions about 
saluting officers and the privileges of 
one group of soldiers as opposed to an- 
other. Instead of decrying the many 
uncomfortable situations we inherited 
in fulfilling our obligations as citizens, 
we should come to grips with funda- 
mental research on the war. 

Another rich study which will add to 
reserve knowledge is a study of long- 
range as opposed to short-range plan- 
ning. When we abandoned the firm 
objectives of the early years of the war 
for short-range planning and closed or 
dismantled many of our important 
plants, we were indeed flirting with 
destiny. We learned that industrial 
production lines are not turned off and 
on like faucets. 

The general public does not under- 
stand the managerial problems of pro- 
duction. When one of our largest TNT 





works near St. Louis was reactivated 
after a 6-month period of stand-by, 
reporter for one St. Louis Newspaper 
telephoned to inquire whether any 
TNT had been produced on the firs 
day of reactivation! 

Under the guidance of Harold Smith, 
Director of the Bureau of the Budget, 
all the special war agencies preserved 
the key documents and records of their 
programs. This material should be jp. 
terpreted objectively by the economic 
historians, and then the story of the 
WPB allocations and the planning be. 
hind this program should be required 
reading for every Reserve officer who 
will work with the future procurement 
agencies. 

The details of the priorities program 
should be reviewed and digested. Dur. 
ing many periods of the war, expediters 
were thicker than chiggers in an In. 
diana woods, plants were competing 
with plants, and priorities were changed 
daily—often without relation to the 
over-all need. Never again will there be 
a period of grace in a war. Our plan- 
ning must be detailed and sound be. 
forehand. 


WE know that the Army Service 
Forces were indeed fortunate in inherit- 
ing a program that had been evolved 
after careful planning in the premobili- 
zation era. In congratulating ourselves 
on our war record, some of us have al- 
ready forgotten the essential ground- 
work that a few persistent men fought 
hard to lay. Where would we have been 
if Congress had not finally forced an 
industrial preparedness program? 

under our industrial 
strength was so terrific that we with- 


Once wavy, 
stood innumerable reorganization or- 
gies in Washington. 

Even when the over-all story has been 
told, there will remain many profitable 
excursions such as an examination into 
the resistance of the automotive indus- 
try to the standardization of parts, the 
problem of codrdinating research and 
production, and the varying production 
lags for different types of material. 

Thus, from the economic historical 
record, it is to be hoped that we can 
plan more effectively for the future and 
that even the practical pacifists will not 
escape the economic and industrial les- 
sons of the war. Wars are said to bring 
an awareness of history. It is time we 
achieved an historical awareness com- 
parable to that of the nations that 
initiate war. 
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Man-Made Satellites 


Gravity-Free Rockets Are No Longer Impossible 


Predictions of New 
Weapons for Wars 
of Tomorrow 


a 


A cold, mysterious battle- 
field lies out beyond the 
limits of the earth’s atmos- 
phere where men and robots 
may fight future conflicts. 


: 


by 
E. M. Rogers 


a 


EYOND the blue sky lies a re- 

gion that man has never explored. 
There the sky is no longer a bright 
blue but has taken on the deep velvety 
midnight hue of a moonless night. The 
sun is still a fiery orb, yet stars are 
plainly visible. The moon glows with a 
baleful light, and far, far below, the 
misty outlines of the earth appear, 
bathed in full sunshine. Such, in the 
cold of absolute zero, would be the 
sights to greet the first person to 
invade that mysterious region—the 
ionosphere. 

Fantastic? Yes, but not impossible. 
Army Ordnance rocket and guided- 
missile experts are making predictions 
of things to come that really stir the 
imagination, However fantastic their 
future plans sound, they are based on 
hard facts, and, while seemingly im- 
possible, they are not improbable of 
fulfillment. 

One of their most startling predictions 
concerns man-made satellites that will 
circle the earth in their own orbit. 
Rockets that can strike any target on 
earth is another. Guided missiles that 
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will circle the moon and take pictures 
of the side that is away from our eyes 
is still another forecast. 

The atmosphere a few miles above 
the earth is almost unknown. Man has 
ascended about fourteen miles in bal 
loons. Free balloons carrying instru- 
ments have risen to nineteen miles. 
V-2 rockets can reach up 120 miles, far 
higher than scientists of a few years 
ago had dared hope. By replacing the 
explosive in the war head of the V-2 
with instruments, scientists can now 
learn more about the phenomena of 
outer space above the envelope of air 
that surrounds the earth. 


@NE difficulty is that the rocket stays 
at its maximum height only a moment 
and then descends. Scientists would like 
their instruments to stay up there for 
longer periods, One solution is to make 
the rocket a satellite of the earth and 
have it stay up indefinitely. This is not 
as impractical as it appears. 

At heights of 200 miles or more there 
is so little air that its effect is negligible, 
and it can be assumed that an object 
could travel with no resistance. How- 
ever, gravity would draw it back to 
earth if it was not traveling fast 
enough; but if it had sufficient speed, 
centrifugal force would counterbalance 
gravity, and the object would circle the 
earth just as the moon does. 

Calculations show that if a rocket 
had a speed of five miles a second 
when it reached a height of 200 miles 
it would circle the earth indefinitely. 
This speed, five times greater than that 
of the V-2 rocket, is impossible to at- 
tain at present, but it will be possible in 
the next few years. 

There are several problems to be 
solved. The rocket must travel slowly 
enough through the earth’s air envelope 
to prevent it from burning up from 
friction just as meteors that glow and 
burn when they travel through the air 
at terrific speeds. 

In order to climb, the rocket must 
accelerate constantly, but this accelera- 
tion can be kept within limits that 
would keep friction below the critical 
point. About fifty miles up, full power 
could be applied until maximum speed 
was reached. Then, traveling at a speed 


of 18,000 miles an hour, or 5 miles 
a second, at an elevation of 200 miles, 
no more fuel would be needed and the 
rocket would constantly circle the earth 
at that speed in an orbit of its own, 
since there would be no friction to slow 
it down. 

Outer space is supposed to be filled 
with cosmic debris and as the satellite 
swung along its orbit, there would be 
the ever-present danger of a collision. 
Unless it 
enough to demolish it or cause it to 


struck some object large 
appreciably lose its speed, however, the 
rocket would continue on its orbit. 
Modern telescopes are powerful enough 
to find such an object, and radar could 
be used to track it. Instruments could 
be carried that would send out a con 
tinuous stream of data on cosmic rays, 
magnetic storms from interstellar space, 
spores, charged particles of cosmic dust, 
or any other kind of particles or rays 
found in its path. 

When Germany was captured, Ord- 
nance Technical Intelligence teams 
found evidence that German scientists 
had been thinking about building space 
platforms that would circle the earth 
5,000 miles in the sky. No work that 
we know of had been done on the 
actual building of the platform, but 
elaborate plans had been made that are 
within possibility. The 
Germans had intended 
to mount huge sodium 
mirrors on these plat 
forms that would focus 


the sun’s rays on any 





portion of the earth 
and burn it to a crisp. However, this 
would be questionable since the en- 
velope of air surrounding the earth 
would tend to dissipate the rays. In 
addition, the platforms would also be 
used to refuel space ships. 

At a distance of 5,000 miles from the 
earth’s surface the pull of gravity would 
be greatly diminished; hence the cen- 
trifugal force needed to keep the plat- 
form there is less than at 200 miles. A 
speed of a little over three miles a 
second would be required. 

To build such a platform is a feat 
that would stagger the imagination of 
a Jules Verne. One method would be to 
send out rockets and then fasten them 
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together like a log raft after the rockets 
began their orbits. The difficulties and 
problems confronting this project would 
be enormous, but if it could be built, it 
could be used as a way station for fuel- 
ing rockets on their trips into interstel- 
lar space. The amount of fuel needed 
for the second stage of the trip would 
be much smaller than the first 5,000 
miles for the pull of gravity would be 
less and there would be no air friction 
to overcome. 


MIEN who were stationed out in space 
would certainly live constricted lives. 
There would be the cold of absolute 
zero (minus 459° F. at night), and dur- 
ing the day the full intense heat of the 
sun and undiminished ultraviolet rays 
would present a serious problem. There 
would also be the ever-present hazard 
of wandering meteors, asteroids, con- 
centrations of cosmic and other rays 
that are mostly absorbed by our at- 
mosphere. No, life would not be pleas- 
ant or easy. 

Since no large-scale experiments have 
ever been made on the behavior of 
materials at absolute zero, it would not 
be easy to construct a platform and to 
know that it would hang together. 
But, bizarre as it seems, it is not im- 
possible and someday may be accom- 
plished if there is a need for it. 

Army Ordnance officers want one 
thing emphasized. They are not at- 
tempting to make rockets that will 
reach the moon or circle it. They have 
no direct interest in that. Their sole 
interest is in building long-range mili- 
tary rockets. However, they do point 
out that their present experiments will 
allow scientists of civilian organizations 
to carry out such research. 

Ordnance rocket and guided-missile 
research is designed to develop weapons 
that can be used to safeguard this coun- 
try. Their avowed goal is to develop a 
guided missile that can reach any target 
on any part of the world from the 
United States. This would require a 
missile with a range of approximately 
13,000 miles. Paradoxically, they claim 
it would be more difficult to hit a target 
the size of a city, 13,000 miles away, 
than it would be to hit the moon which 
is 240,000 miles distant. On the last leg 
of its trip to the moon, gravity would 
attract the rocket there, and, since the 
moon is 2,000 miles in diameter, it 
would be hard to miss. 

On the other hand, a city twenty or 
thirty miles across is a very small target 
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to hit at 13,000 miles or even at half 
that distance. Mathematically, the city 
would be more than five times as hard 
to hit as the moon. 

Now that rockets can reach outer 
space where there is no air, it has been 
suggested that they be sent high enough 
so that the world will rotate under 
them, thereby landing on their target 
by dropping straight down on it. Fast 
as the world spins on its axis, it does 
not revolve fast enough to help us 
much in this manner. A rocket shot 
vertically one hundred miles, and un- 
affected by wind on its way up or 
down, will land six miles west of its 
starting point, due to the rotation of 
the earth. Obviously, if its target was 
only a few hundred miles east of its 
launching point, it would have to re- 
main in the air for nearly twenty-four 
hours. 

However, the rotation of the earth 
can materially aid in increasing the 
range of guided missiles, At the equa- 
tor, a rocket fired in a westward di- 
rection would be aided by the thousand- 
mile-an-hour rotational speed of the 
earth, assuming that the missile is above 
the earth’s atmosphere. While a thou- 
sand miles an hour sounds fast, it is 
slow compared to the speeds contem- 
plated for rockets and guided missiles. 

Today, speeds of 3,500 miles an hour 

are reached regularly, 
and the present goal is 
about 17,500 miles an 
hour. Thus no spot in 
the world will be more 
than forty-five minutes 
away. It is terrifying 
to think that even if 
radar instruments should be able to 
pick up the launching of such a missile, 
there would be less than an hour to 
prepare any defense—if any defense 
were possible. 

Antirocket missiles would have to be 
equipped with “homing” devices far 
more sensitive than any developed to- 
day. For one thing, they would have to 
differentiate between meteors or other 
celestial bodies and the rocket it was 
seeking. Antirocket missiles would have 
to be faster than their targets, and, 
traveling at speeds of over 20,000 miles 
an hour, they could not change direc- 
tion readily. If they missed their target 
they would probably not have another 
opportunity. 

One feature interesting to contem- 
plate is a proving ground large enough 
to carry on experiments with long-range 


missiles. There are not many places jp 
the world where there is an unin. 
habited range of even a thousand miles, 
Places like the Sahara and Gobj Deserts 
are not uninhabited; there are roving 
tribes and travelers who might be hit 
by falling missiles. Central Australia of. 
fers possibilities, since it is probably the 
most sparsely inhabited region on earth, 

Use of the oceans as proving grounds 
also offers difficulties in keeping ship- 
ping from the area and also in locating 
the terminal .point of a flight. Perhaps 
the uninhabited regions of the Antartic 
or the Arctic might make good firing 
ranges. This problem brings up another 
interesting speculation on the location 
of a permanent firing base. 

A glance at the globe discloses that 
the majority of the land masses of the 
earth lie north of the equator. There 
are only a few important cities south 
of the equator. Located at the North 
Pole, a rocket-launching site could 
command most of the world with 
rockets of about 6,000 miles’ range, 
With an additional base at the South 
Pole, it would be relatively easy to 
dominate the entire globe. 

One of the best solutions to the 
problem of fuel is the utilization of 
atomic power. Here is a relatively 
lightweight source of power that could 
take a rocket to its destination such as 
the moon and bring it back. On the 
other hand, a step rocket only pro- 
vides for a one-way trip. To reach the 
moon, it has been calculated that a 
step rocket would require an initial 
weight of 250,000 pounds. 


EARLY this spring, the Signal Corps 
bounced a radar signal off the moon 
and received it back several seconds 
later. To many this was a stunt that 
had little meaning. To scientists it was 
extremely significant. It showed that 
the Heaviside layer could be penetrated 
by radio waves and that the way was 
open for guided missiles that could be 
directed far beyond the surface of the 
earth. Radio messages could be sent 
back from the moon or other planets. 
If the radar signal had not been re 
flected from the moon, it would have 
indicated that the height of guided 
missiles would have been limited to 
that of the Heaviside layer. 

We now know that satellite rockets 
could send back messages from out in 
space, and with atomic propulsion a 
near reality, the possibilities of this new | 
type of weapon are limitless. 
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“Baker Day” at Bikini—Automatic cameras mounted 
on Bikini Atoll caught the terrific force and power of 
the atomic bomb as it exploded under water in the 
second or “Baker” test on July 24, 1946. The huge 
column of water shown above in the Joint Army-Navy 
Task Force photo is half a mile wide and towers above 


the cruiser Sart Laxe City at its base in the left 


foreground and the Japanese battleship Nacaro in the 
right foreground. The dark spot in the right side of 
the water column is soot from the funnels of the 
doomed U. S. battleship Arkansas. 


A second phase of the great explosion, shown on 


the preceding page, is marked by the formation of a 
huge wave, hundreds of feet high. The frontispiece of 


this issue, facing page 233, shows this wave 
the Nacato which sank four days later. 

In addition to this ship and the ARKANsAs 
Toca sank within eight hours, the LSM 60, fi 
the bomb was suspended, disappeared, an 
crete oil barge YO 160 sank immediately 


concrete drydock and three landing craft wea 





this issue, facing page 233, shows this wave engulfing 
the Nacato which sank four days later. 

In addition to this ship and the Arkansas, the Sara- 
Toca sank within eight hours, the LSM 60, from which 
the bomb was suspended, disappeared, and the con- 
crete oil barge YO 160 sank immediately. A small 


concrete drydock and three landing craft were so badly 
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damaged that they were sunk later by salvage crews. 

The submarines Apocon, SkripyAck, and PILoTrisH 
were found resting at a considerable list in silt on the 
lagoon bottom. Less spectacular but even more deadly 
than the blast was the radioactivity spread through the 


water and over the ships of the target fleet. Ordnance 


equipment exposed to both tests was little damaged. 
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Rockets in War 


The Experimental 
Stage Has Only 
Begun 


" 


by 


Lieut. Col. 
Irving J. Harrell, Jr. 


‘ 


“Future wars will proba- 
bly see the use of bigger 
and more efficient rockets 


in increasing numbers.” 


° 


OCKETS have been used in wars 
for as long as seven centuries, in 
fact, one century longer than guns, so 
that the rocket principle is no innova- 
tion. However, only in recent years 
have they been developed to such a 
degree of efficiency as to enable their 
effective use in modern wars. The rock- 
ets which have been adopted are many 
and have varied uses, some of which 
can be employed in antisubmarine, anti- 
tank, and ground barrage tactics. 
Regardless of their many and varied 
adaptations, all rockets fall into one of 
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several fundamental categories. These 
are air-to-air, air-to-surface, surface-to- 
surface, surface-to-air, and 
search missiles. As the categories imply, 
each rocket is designed to meet the 
specifications as dictated by the mis- 
sion in view. Whether they be launched 
from aircraft, surface ships, or ground 
installations, the principle of 
rocket propulsion remains the same. 
Although rockets were used in World 
War II with much success, the rocket 
is not yet fully developed and is actu- 
ally still in an experimental stage. 


basic re- 


basic 


THE three major powers that have 
contributed chiefly to the development 
of rockets of various types are Ger- 
many, Britain, and America. The Ger- 
man type of rocket which has been used 
by aircraft is a spinner rocket which 
ranges in size from fifteen to twenty- 
one centimeters in diameter. Spinner 
rockets are stabilized in flight by high 
rotational speeds as is an artillery shell. 

These rocket projectiles were origi- 
nally developed for ground use, as far 
as we know, and were fired from multi- 
ple-ttube or rack launchers in lieu of 
artillery. At the time the American 
Eighth Air Force began its famous 
drive, the Germans adapted these rock- 
ets, principally the 21-centimeter, to 
their fighter aircraft and fired them for- 
ward at our large bomber formations. 
These attacks tended to break up the 
formations and thus enable enemy 
fighters to attack individually. 

The British developed a 3.5-inch fin- 
stabilized rocket, sixty-five inches long, 
originally for antiaircraft This 
rocket, now used as a forward-firing 
aircraft projectile, has a slow-burning 


use. 





propellent powder. Launched from a 
74-foot rail, the projectile burns for 
1% seconds, accelerating during this 
period to a velocity of 1,350 feet a 
second. The RAF is now launching this 
rocket from fighter aircraft using a 
shortened rail. 

The United States Army Ordnance 
Department developed a 4.5-inch 38- 
pound rocket utilizing a fast-burning 
propellant, stabilized by small folding 
fins and launched from a tube. The 
Army Air Forces adapted this rocket 
to aircraft, using jettisonable 10-foot 
steel tubes in a cluster of three under 
each wing. Later, lightweight plastic 
and magnesium clusters were put into 
use. However, because of the serious 
drag created by the 3-tube aircraft 
launcher, it was finally eliminated. 

The California Institute of Technol- 
ogy, under a National Defense Research 
Committee contract, developed for the 
Navy a 3.5-inch fin-stabilized rocket 
similar to the British type. Lighter, 
more streamlined rails were used as air- 
craft launchers. However, multiple rails 
fixed beneath the wings created consid- 
erable drag. There was constant specu- 
lation concerning the necessity for long 
launching rails, and considerable test- 
ing was done with short-rail launchers. 

The “zero-length” rail finally was 
evolved consisting of only a front and 
rear streamlined stud or post which 
supported the rocket beneath the wing 
and guided it for only a fraction of an 
inch of its initial travel. At high air- 
craft speeds it was found that soon after 
ignition the projectile, though free in 
the airstream, tends to be stable in flight 
and align itself with the airstream as 
does an arrow. 

The rocket developed by NDRC at 
the California Institute of Technology 
had a 3.25-inch motor 
and a 3.5-inch head. 
Later they produced 
the 5-inch aircraft 
rocket which consisted 
of a 5-inch head and a 
3.25-inch motor. This 
rocket obtained a velocity of about 800 
feet a second. This velocity was consid- 
ered too low to obtain optimum pene- 
tration against general targets, and the 
5-inch HVAR (High Velocity Aircraft 
Rocket) was developed. The HVAR 
has a 5-inch head and a 5-inch motor 
and attains a velocity of about 1,350 feet 
a second, 

This speed, added to the velocity of 
the airplane, results in a total velocity, 
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at the end of burning, of approximately 
1,800 feet a second, thus making the 
rocket a formidable weapon of con- 
siderable penetrating power. 

Still larger aircraft rockets have been 
designed, thereby giving the aircraft 
more effective destructive power against 
such targets as pillboxes, fuel-oil stor- 
age areas, transportation facilities, and 
ground fortifications in general. 

In addition to these aircraft rockets, 
other rocket-propelled missiles were 
used for antiaircraft defense in World 
War II. The British paid particular at- 
tention to their development when it 
was found that sufficient guns were not 
available to provide a defense against 
the then-overwhelming power of the 
Luftwaffe. The reason for this attention 
was prompted mainly by the speed of 
production of rocket launchers as 
against guns and not to any expected 
increase in accuracy. 

Although the Japanese were unpre- 
pared for rocket warfare when it sud- 
denly became an important factor, there 
is definite evidence that they were ex- 
perimenting with rocket-propelled pro- 
jectiles before they plunged into the war 


in 1941. 


FREE rockets are in a category distinct 
from guided missiles and projectiles. 
Whereas ordinary projectiles are given 
initial velocity by means of a charge 
confined in a gun barrel, free rockets 
and guided missiles are propelled by a 
charge carried in the missile itself. Free 
rockets differ from guided missiles in 
that once they leave their launcher or 
projector no further control is main- 
tained. 


Rockets may be characterized by their 
high mass ratio; that is, the ratio of 
their total weight, including the pay 
load, and the weight of the fuels or 
propellant. They may be further char- 
acterized by their relatively simple con- 
struction, high exhaust velocities, high 
fuel consumption, integrated fuel sys- 
tems, and constant thrust. 

For a free rocket to be placed ac- 
curately, it is not only necessary to aim 
it in the required di- 
rection but a means of 
keeping it traveling 
straight and true also 
must be included. In 
the case of a projectile, 
direction is obtained by 
aiming the barrel, and stability in flight 
is assured by the rotation of the shell 
around its axis, this being imparted by 
the rifling of the barrel. Free rockets are 
given direction by aiming the launcher 
from which they are fired, stability be- 
ing attained normally by the attachment 
of a fin tail, although spin-rotated rock- 
ets have been evolved and are known 
to have been in use by the Japanese 
and Germans. Both types of stabilizing 
have their good and bad points. 

Rockets will generally consist of a 
motor and a head. The accessories that 
accompany these two major compo- 
nents will be the fin, propellant, igniter, 
and fuzes. Fuzing will be dictated by 
the nature of the mission on which the 
rockets are to be employed. In the Navy 
5-inch HR and HVAR, the pilot has a 
choice of either a nose or base fuze in 
the high-explosive head. The nose fuze 
is used against lightly armored targets, 
and the base fuze may be selected 





Sixty 4.5-inch rockets being fired from a T34 launcher mounted on M4A3 tank. 








where more penetration is desired. \ 
semi-armor-piercing head js provided 
when penetration is desired against 
armored targets and employs a hase 
detonating fuze. 

The military type of rocket Operates 
in precisely the same manner ag doe, 
the Fourth of July skyrocket with 
which we are all familiar. Both eject 
gas molecules as a medium of pro. 
pulsion. 

A free rocket of the simplest form 
consists of a tube filled with a pro- 
pellant in the form of powder, or some 
other fuel with a high exhaust ye 
locity. It might be well to point ou 
here that high explosives such as TNT. 
dynamite, nitroglycerin, and guncottop 
would not provide a good fuel system 
for rockets. In the first place, they are 
destructive due to their high brisance 
or shattering effect. Secondly, if their 
rate of burning or detonation could be 
slowed down they would be found to 
be inferior fuels to even alcohol or gaso. 
line. The exhaust velocities, which are 
of primary importance in rocket pro- 
pulsion, of alcohol and gasoline exceed 
14,000 feet a second while the theoreti- 
cal exhaust velocities of high explosives 
are approximately 10,000 feet a second, 
The erosive characteristics of the high 
explosive also present another disad- 
vantage. 

In functioning, the fuel system is 
either ignited electrically by means of 
a squib or mechanically by means of 
a cap which, with the aid of a black- 
powder booster, ignites the fuel system. 
The resultant expanding gases flow 
through the orifice at the rear and, due 
to the venturi effect, attain a high ve 
locity. The reaction of the gases against 
the forward wall and their escape rear- 
ward at high velocity result in the 
rocket being driven forward. The ve- 
locity with which the rocket moves for- 
ward depends on the weight and veloc- 
ity of exhaust gases and the pay load 
which the rocket motor must move. 


THE most important factors that in- 
fluence the velocity of the rocket are 
the mass ratio and the exhaust-gas ve- 
locity. The higher the exhaust velocity 
and density, the higher the rocket ve- 
locity after the mass ratio has been used 
up. Theoretically, a rocket having 4 
mass ratio of e (2.71828183) will even- 
tually attain its exhaust velocity. 
Furthermore, if the rocket velocity is 
to be twice the exhaust-gas velocity, the 
mass ratio would have to be the square 
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of ¢, and if the rocket velocity is to be 
three times the exhaust-gas velocity, the 
mass ratio would have to be the cube 
This latter mass ratio 1s approxi- 


of ¢. 
enty to one, which some say 


mately tw 
would be required to send a rocket to 


the moon. This would mean that about 
ninety-five per cent by weight of the 
rocket would be fuel or propellant. 

To get back to the Fourth of July 
rocket, it might be said that, though it 
does not carry much powder, it gives 
good performance, as the pay load is 
simply a conical paper windscreen. That 
is, it has a high mass ratio. Unfortu- 
nately, this type rocket has very little 
effect on trained soldiers and has ex- 
tremely small penetration. Conse- 
quently, the military rocket carries a 
steel head for penetration which, in 
turn, is filled with TNT to give it 
greater destructive power. To carry 
such a pay load, it can be seen that 
more propellent powder or fuel must 
be burned, which results in higher 
mass ratio and in higher internal pres- 
sures in the rocket motor tube. There- 
fore the motor walls must be strength- 
ened which also adds to the weight. 

Any additional dead weight tends to 
decrease the efficiency of the rocket. 
Therefore, in actual practice it is found 
that the rearward velocity of the ex- 
haust gases is very high but, due to the 
large mass of the motor tube and the 
pay load, the forward velocity of the 
rocket cannot be the 
same as that of the 
gases flowing to the 
rear. 

This difference in 
velocities is a measure 
of the inefficiency of 
the rocket. The 5-inch high-velocity air- 
craft rocket, which is the standard Army 
Air Forces combat rocket, weighs 138 
pounds and requires 24 pounds of pro- 
pellent powder. 

Rockets have not yet been developed 
that can achieve an accuracy compara- 
ble to that of a projectile fired from a 
gun. This is due to several factors, such 
as the burning of the charge and emis- 
sion of gases which alter the center of 
gravity of the rocket in flight. Wind 
has a particularly noticeable effect on 
the fin-stabilized type. When the rocket 
issues from the launcher it is traveling 
relatively slowly although accelerating 
rapidly, and in this condition a cross 
wind will cause the rocket to swerve 
upwind as much as three degrees for 
each ten knots of wind. Slightly bent 
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Detailed breakdown of the 3.5-inch aircraft rocket shows simplicity of design. 


fins will also tend to inaccuracies that 
increase with the range. 

Though rockets are relatively inaccu- 
rate when fired from the ground, they 
are more accurate when fired from air- 
planes. Because of the rapid speed of the 
airplane through the air, an immediate 
stabilizing effect is given to the rocket 
during the initial stages of flight, and 
also the time of flight of the rocket is 
reduced. 

In large rockets with a large mass 
ratio there is a considerable decrease in 
weight caused by the burning of fuel, 
and, with constant thrust, there is a con- 
tinuous acceleration which, being dif_- 
cult to predict, has a pronounced effect 
on the accuracy obtainable. 

As there is little or no recoil in low- 
velocity rockets the rocket launcher is 
of simple construction and is, therefore, 
easily produced. Furthermore, since it 
does not require the stable platform of 
a gun, it is ideally suitable for use on 
small craft, vehicles, and merchant 
ships where major constructional alter- 
ations would otherwise be necessary in 
order to mount antiaircraft guns of 
equal caliber. 

It should be noted, however, that 
supervelocity rockets in large calibers 
have recoil forces that may be of con- 
siderable magnitude. These necessitate 
designing the launcher mount larger 
and stronger to absorb these forces. 
Similarly, rocket launchers suitable for 
a large number of repeated firings must 
be of rugged construction. 

Launchers may consist of tubes or 
racks and are of two categories: those 
designed for fixed-line or barrage fire 
and those to be used for all-directional 
engagement. This latter type will be 
required for antiaircraft purposes, al- 
though the barrage type could be used 
with very limited efficiency in any 
emergency. 

Another feature of rockets that gives 
them military importance is the relative 


lightness of the projector in comparison 
with a gun firing ammunition of equal 
weight. This permits fire to be deliv- 
ered from areas to which guns and 
howitzers cannot be transported. 


Q@NE of the prime uses for which the 
modern rocket was intended was for 
antiaircraft defense. However, this was 
not entirely successful because of the 
many technical difficulties that were in- 
volved. 

For antiaircraft purposes the velocity 
of the missile is the factor which gov- 
erns the time of flight. The longer the 
time of flight, the more difficult it be- 
comes to estimate the correct amount 
of “aim off” or correction necessary to 
hit a moving target. British rockets, 
used for firing in low-level attacks, at 
best have a maximum velocity of half 
that of the Bofors 40-mm. gun. 

Antiaircraft rockets may be divided 
into two main categories: first, those 
used to counterattack airplanes below 
3,000 feet and, secondly, those used 
against high-level bombers. A most ef- 
fective use against low-flying planes is 
to employ a high concentration of small 
rockets fired in salvo. 

The British merchant navy exten- 
sively carried out this principle in con- 
voys where a high concentration was 
employed and maintained. 

The effectiveness of employing rock- 
ets in air-to-ground combat is well 
know and the Army Air Forces were 
quick to recognize and exploit it. Much 
of the success of the Normandy break- 
through has been attributed to the suc- 
cessful severing of the enemy’s lines 
of communications and isolating the 
battlefield. P-47 groups in this area 
equipped with the 5-inch HVAR ma- 
terially assisted the ground forces by 
attacking enemy locomotives, storage 
facilities, tank farms, airfields, gun po- 
sitions, and all other lucrative ground 


targets. 
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Modern Armor Plate 


The Problems and Techniques of Production 


— WAR II saw an un- 
precedented amount of armor 
plate used in a large variety of applica- 
tions by our armed forces. Hundreds of 
different types of armored vehicles— 
tanks, gun motor carriages, antitank de- 
stroyers, scout cars, and even cabs for 
tractors—employed armor plate for pro- 
tection against enemy projectiles. 

In 1938, the development of armor 
began to proceed rapidly; Aberdeen 
Proving Ground, Rock Island Arsenal, 
and Watertown Arsenal, along with 
several industrial companies, codperated 
in programs for the investigations of 
ballistic and metallurgical armor mate- 
rials. These investigations continued 
through World War II and resulted in 
the determination of what performance 
characteristics were desirable in armor 
and what metallurgical factors influ- 
enced these characteristics. 

In addition to the uses of armor plate 
mentioned previously, the practical ap- 
plication of armor to aircraft was 
achieved during World War II. 

Closely allied with this was the adop- 
tion of body or “flak” armor by the Air 
Forces. It was discovered that light- 
weight body garments, made of thin 
steel, aluminum, or magnesium, pro- 
vided considerable protection against 
fragments from high-explosive antiair- 
craft shells. 

In planning the application of armor 
plate to a combat vehicle, consideration 
must be given to the direction, ability to 
effect damage, and the intensity of each 
type of attack which may be expected 
against the vehicle. The types of attack 
may include ground fire, aircraft fire, 
and land mines. Variables in any one 
type of attack involve the range and 
muzzle velocity of the attacking gun, 
the projectile caliber and type, and the 
angle at which it strikes the armor. 

It is obvious that the armor cannot 
satisfy all requirements. Compromises 





During World War II, Mr. Clauser was for 
a time technical assistant to the chief of the 
Armor Branch, Aberdeen Proving Ground, Md. 
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Ever since the application of 
armor to warships and combat 
vehicles, a perpetual duel has 
existed between armor and 
projectiles. At the present time 
the projectile is superior to 
armor plate due to the develop- 
ment of highly efficient capped 
armor-piercing shot, shaped- 
charge projectiles, and guns 
with high muzzle velocities. 











must be made in favor of the most 
probable attack conditions. Naturally, 
the heaviest attack will be expected 
against the front of the vehicle, and thus 
the greatest protection must be provided 
in this area. 


ANOTHER limiting factor is the total 
weight of armor allowed which is con- 
trolled by the basic tank design and, 
specifically, by the capacity of the power 
plant. Weight restrictions thus limit the 
armor thickness and the degree of pro- 
tection it is possible to attain in this 
manner. 

Almost all fabrication of armor is 
accomplished by welding. Previously, 
riveting and bolting were utilized. How- 
ever, it was found that flying rivets and 
boltheads from impacts on the armor 
constituted a hazard to the crew within 
the tank. These forms of fabrication 
were therefore abandoned in favor of 
welding. Developments in armor-weld- 
ing technique during recent years have 
resulted in welded joints which are bal- 
listically stronger than either bolted or 
riveted joints. 

The ability of armor to resist projec- 
tile attack is related to three character- 
istics, often termed ballistic properties. 
These are, resistance to penetration, re- 
sistance to shock or cracking, and resist- 
ance to back spalling. 

The resistance to penetration of armor 
may be described as its ability to prevent 
perforation by attacking projectiles. The 
resistance to shock is defined as its abil- 


ity to absorb, without cracking or gen. 
eral rupturing, the energy of impact 
resulting from a solid projectile or from 
the explosion of a high-explosive pro- 
jectile. 

When a projectile penetrates a plate 
of armor, pieces of the armor, known 
as spall, may be displaced from the back 
surface. Likewise, when a projectile par. 
tially penetrates armor, the impact may 
also cause spalling. The ability of armor 
to prevent this undesirable metal djs. 
placement is the third ballistic property 
desired. , 

Of the three, resistance to penetration 
is the most important and is the first 
requirement of armor plate. However, 
all three ballistic properties are closely 
related, and an improvement in one may 
affect the other ballistic properties ad- 
versely. 

For example, resistance to penetration 
can be progressively improved by in- 
creasing the hardness. But such in- 
creases in hardness will eventually lead 
to unsatisfactory performance of armor 
because of either back spalling or exces- 
sive cracking. 

The three ballistic properties are di- 
rectly influenced by several metallurgical 
factors encountered in steel, such as 
hardness, soundness or cleanliness, and 
toughness. In general it may be said 
that greater hardness of- _ 
fers improved resistance aa 
to penetration and that “=Sia 
armor with a fibrous 7 
condition is not brittle 
but tough, thereby giv- 
ing optimum ballistic 
properties. Shock resist- 
ance is largely influenced by the hard- 
ness and toughness. A hard, brittle 
plate will crack readily under projectile 
impacts, and back spalling is deter- 
mined to a large extent by the cleanli- 
ness or soundness of the armor. 

There are several other desirable char- 
acteristics in armor which are not re 
lated to the ballistic performance. These 
are machinability, weldability, and form- 
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must be considered 


in determining suitability of armor to 
the fabrication of armored vehicles by 


ability, and these 1 


modern production methods. . 

Modern steel armor plate may be di- 
vided into two main classes: homogene- 
ous and face-hardened. Armor plate is 
designated as homogeneous when the 
same chemical and mechanical prop- 
erties exist through its total thickness. 
Face-hardened armor refers to armor 
which possesses a hardened layer of 
metal on the outer side 
of the plate, the re- 
mainder of the section 
being comparatively soft. 

Up until about 1940, 
face-hardened armor 
plate was used almost 
universally for both war- 
ships and armored vehicles. However, 
developments in armor-piercing projec- 
tiles for land warfare resulted in pro- 
jectile designs which could defeat the 
hardened plate surface. This was ac- 
complished by attaching a cap on the 
nose of the projectile so that upon strik- 
ing the plate the hardened surface of 
the armor would be destroyed by the 
cap. This would allow the penetrating 
body of the projectile to remain intact 
and punch through the remaining 
thickness of plate. 

At about the same time it became ap- 
parent that in land battles projectiles 
were likely to strike at almost any angle. 
For a glancing attack the armor should 
“give” under the blow. Face-hardened 
armor, it was learned, was less effective 
against glancing impacts than an equal 
weight of homogeneous steel. 

It was further discovered that, in gen- 
eral, homogeneous plate performed 
better than the face-hardened type 
against capped armor-piercing projec- 
tiles. For these reasons homogeneous 
armor has been adopted for the most 
recent armored vehicles. 

However, face-hardened plate still 
has important uses in the armoring of 
light, fast, combat vehicles and in pro- 
viding shields for mobile artillery pieces 
in which protection is provided against 
small-caliber projectiles (up to caliber 
50) and against fragments. In addition, 
it has seen extended use for providing 
protection in airplanes against high- 
explosive shell bursts. 

In addition to steel, several other ma- 
terials, metallic and nonmetallic, have 
seen use as armor during recent years. 
Aluminum, magnesium, several plastic 
compositions, and even nylon are used 
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to protect air crews and foot soldiers 
from shell fragments, and the future 
will probably see many advances in the 
application of these materials. 

Another type which warrants consid- 
eration is known as composite armor 
in which several single thicknesses of 
similar or dissimilar materials are used 
in order to achieve ballistic protection. 
In general, composites do not provide 
as much protection as a single thickness 
of material of the same weight per unit 
area. With composites, spaced armor 
may also be considered. 

This type involves the placing of 
several plates one behind the other, 
either parallel or at various angles to 
each other, depending on the design. 
The purpose of the spaced plates is to 
allow the first plate or plates to strip off 
the cap of the armor-piercing shot or to 
detonate high-explosive shells before the 
main armor is hit. 


MODERN steel armor for vehicles is 
manufactured by rolling or casting the 
steel. The manufacturing methods are 
basically the same as those employed 
for any other steel product. The dis- 
tinctive features which often identify 
armor are the chemical composition of 
the steel and the heat treatments used 
to produce the necessary properties of 
hardness and toughness. 

Rolled armor is manufactured mostly 
from either basic open-hearth or basic 
electric-furnace steel. During World 
War II most of the rolled plate was of 
low-alloy compositions of nickel-chro- 
mium-molybdenum and manganese- 
molybdenum types. To shape the steel 
into flat plates, the superheated ingots 
are passed through a series of rolls and 
are reduced to the desired thickness. 

The heat-treating cycle, to harden 
and toughen the steel, involves heating 
the plates to a high temperature 
(around 1,500 degrees Fahrenheit) in 
either a batch or a continuous-type fur- 
nace and then quenching the plate with 
water. The quenching is performed 
either by quickly immersing the hot 
plates in a tank or by spraying them. 
After this, the plates are returned to the 
furnace for tempering to relieve the 
stresses set up in the steel by the quench- 
ing operation and to obtain the desired 
hardness. 

Face-hardened armor is generally pro- 
duced from rolled or forged plate. The 
one hardened surface is obtained either 
by a carburizing or a nitriding process. 
There are three different methods of 








carburizing in use—pack, liquid, and 
gas. The face-hardening process consists 
essentially of introducing additional car- 
bon into the surface metal, which, upon 
subsequent heat treatment, responds to 
give a very hard surface layer. 

Cast armor shapes are produced from 
either basic or acid steel melted in an 
open hearth or an electric furnace. Low- 
alloy steel compositions saw extended 
use during World War II—manganese- 
chromium-molybdenum being the most 
common. 

The molten metal is run into a ladle 
from the melting furnace and from 
there is poured into molds of the shapes 
desired. After the metal has solidified, 
the molds are removed and, while the 
castings are still hot, the pouring gates, 
heads, and risers are burned off with a 
cutting torch. 

Since there is no forming operation 
such as in rolled and forged armor, the 
grain size of the steel must be refined 
and the structure made uniform by 
some other means. This is accomplished 
by an operation known as homogeniz- 
ing or normalizing. The castings are 
heated in a furnace and allowed to 
remain at a high temperature, usually 
somewhere between 1,700 and 2,000 de- 
grees Fahrenheit, for from 4 to 8 hours, 
after which they are removed and al- 
lowed to cool. 

The heat treatment designed to 
harden and toughen the cast armor in- 
volves essentially the same steps as de- 
scribed previously for the rolled type. 
The castings are finally machined to the 
finished dimensions. 

In conclusion, a few words should be 
said about the status of our modern 
armor plate in relation to the projectiles 
it is designed to defeat. 
Ever since the applica- 
tion of armor to war- 
ships and combat ve- 
hicles, a perpetual duel 
has existed between ar- && 





mor and projectiles. 
At the present 
the projectile is superior to armor plate 


time 


due to the development of highly efh- 
cient capped armor-piercing shot, hol- 
low (or shaped) charge projectiles, and 
guns with very high muzzle velocities. 

It is now possible for some projectiles 
to pierce armor more than twice as thick 
as their own diameter. It is hoped that 
as armor studies and investigations con- 
tinue armor plate will be improved or 
more efficient means will be devised to 
defeat high-velocity projectiles. 
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Big Bertha—World War II 


The Nazis Built the Biggest Gun in History 


. 


by 
Col. F. B. Porter 


This German goliath 


smashed the defenses of 
Sevastopol 


2 





URING the war which has just 
ended, the German Army, under 
the direction of Hitler, moved in a mad 
race to develop superweapons of all 
types. This work was done initially at 
the huge Krupp works at Essen, with 
final test and development work being 
done at the German proving ground at 
Hillersleben, Germany. 

Among those developed can be listed 








Colonel Porter is field artillery liaison officer 
at the Research and Development Center, Aber- 
deen Proving Ground, Md. 
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the great guns which fired into Eng- 
land from the French Channel ports 
and the two supercannons which were 
used against the Russian fortifications 
at Stalingrad and Sevastopol. While the 
former were weapons of calibers for- 
merly known to other nations, the lat- 
ter were so immeasurably great that it 
taxed the imagination to conceive such 
weapons. Never before in history had 
any one built a weapon of such power 
and destructiveness. 

Ordnance engineers who have strug- 


This photograph taken from captured German files shows the gun’s huge dimensions. 





gled with the problems of construction, 
safety factors, means of transport, pow- 
der granulation, and pressures on 
smaller weapons, must concede that the 
Germans achieved success on_ these 
giants. 

The following history, obtained from 
a German officer inmate of Prisoner of 
War enclosure No. 24 in Bavaria, is of 
interest. He had served as an observer 
in the Crimea with one of these weap- 
ons and saw the destruction of the 
fortifications at Sevastopol which was 
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accomplished by the gun. His state- 
ment in substance was as follows: 

In 1939, following the defeat of Po- 
land, it became evident to the Fuehrer 
that an attack on Russia would be nec- 
essary within the next two years and 
that ‘the huge Russian fortifications 
along the Dnieper River and in the 
Crimea would probably have to be re- 
duced. A study of the large weapons 
then on hand in the German Army 
showed none of sufficient power to 
penetrate an earth cap of ten feet and 
thereafter further penetrate at least ten 
feet of reénforced concrete. 

Plans and studies for an 84-cm. gun 
had been made at the Krupp plant 
many years before. These plans were 
now put into execution, and two of the 
huge weapons were produced with an 
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A damaged trunnion bearing that once 





The gun cradle (above) shows the recuperators with the equilibrator in the rear. 
A section of the left trail (below) gives details of the supporting undercarriage. 


additional tube for each. Both weapons 
were identical railway guns and both 
were named. Number one gun was 
called “Dora” after the wife of the en- 
gineer who built it, and the other was 
named “Gustav Geshutz” for one of 
the engineers at the Krupp works. 

During the fall of 1942 both weapons 
were transported to the Russian thea- 
ter, “Dora” being sent to Stalingrad 
and “Gustav Geshutz” to the Crimea. 
The exact success obtained by the for- 
mer is only a matter of conjecture, but 
the latter weapon succeeded in destroy- 
ing all the main forts at Sevastopol. 
Adjustment of fire on fortifications in 
the Crimea was made by combined air 
and ground observation from ranges of 
approximately ten miles. This was fol- 
lowed by a round fired for effect, and 
this by an infantry-artillery assault. 
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supported the left side of the barrel. 


“Gustav Geshutz” fired a total of 300 
rounds and wore out one tube. This 
tube was returned to the Krupp works 
at Essen and a liner added. This spare 
tube was then returned to the Russian 
theater where it joined its parent 
weapon. As the German Army with- 
drew from the Russian theater in 1943, 
both weapons were pulled back toward 
Germany to avoid capture. 

“Dora” was brought into Poland and 
“Gustav Geshutz” into Czechoslovakia. 
As the Russians advanced into Poland 
and then into the northeastern part of 
Germany, both weapons were moved 
southward farther into Germany. 

As the American Third Army ad- 
vanced toward Dresden, “Dora” was 
destroyed near Chemnitz at a place 
called Ober Lichtenau. Later as the 














Gun and carriage ..... .. 1,344 tons 
| SESS 16,540 Ibs. 
Diameter of bore .......... 31.5 ins. 


Diameter of powder chamber 36 ins. 
Powder charge 


(3 increments) ......... 2,500 Ibs. 
ee eer 35 yds. 
Muzzle velocity .......... 2,500 f/s 


Length of powder chamber, 
rear of tube to firing cone, 156 ins. 
Twist uniform to left—1', turns 


for length of tube ........ 36 cals. 
Number of lands ............... 96 
Ul arr 7/16-in. 
Number of grooves ............. 95 
Width of groove ........... 9/16-in. 
Depth of groove .......... 7/16-in, 
Length of cradle ............ 9 yds. 
RP re 51,000 yds. 











Estimated weights and measurements. 


Third Army moved eastward toward 
Wieden, parts of “Geshutz” were de- 
stroyed along a railway spur twenty- 
five miles southeast of that city. So ran 
the German officer’s story. 

During the early part of June 1945, 
an Ordnance Intelligence team discov- 
ered the remains of “Dora” in the rail- 
road yards at Leipzig but were unable 
to do more than photograph the wreck- 
age from a distance as the Russians had 
already occupied the territory and had 
posted guards over the area in which 
the gun lay. 

On April 22, 1945, while passing 
through a forest ten miles to the north 
of Auerbach, Bavaria, on the way to 
assist in the attack on Regensburg, I 
found the remains of “Gustav Geshutz” 
scattered along a railway spur. There 
were fourteen cars in this group, most 
of them of special construction. 
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Later, in June, when I moved my 
group headquarters back to Auerbach, 
I found all parts of this weapon scat- 
tered along some fifty miles of railway 
track. In checking the equipment I 
found two tubes, one of which was 
intact, a damaged cradle, trails and 
bottom carriage section damaged, one 
trunnion bearing undamaged, the load- 
ing platform, one gas-electric generator, 
and a number of cars carrying spare 
parts. 

In a further check a few miles down 
the track, I found on a siding the 
blown-up breechblock, the bronze tube 
sleeve, an intact trail, an intact trun- 
nion bearing, and another gas-electric 
engine. Farther down the track, about 
twenty-five miles toward Wieden, I 
found a railroad tunnel in which the 
remainder of the weapon had been de- 
stroyed. It was apparent that the Ger- 


mans had feared*the capture of the. 


weapon and had destroyed the parts as 
hurriedly as possible, for explosives still 
lay over various parts of the sections of 
the original 25-car train when I found 
it. Measurements made at the time and 
the estimated weights are shown in the 
table above. 

The breechblock was a sliding de- 
vice, the variable recoil mechanism was 
hydropneumatic, and control of - all 
mechanism was by electricity. The gun 
was transported by rail, the emplace- 
ment carriage being mounted on paral- 
lel railroad tracks. The time of emplace- 
ment was three weeks. 

Traverse was accomplished by means 
of carriages mounted on twin curved 
railroad tracks, as follows: Two semi- 
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This is the only remaining tube that was left undamaged by the fleeing Germans. 
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Projectile (left) and windshield (right), 
when joined together, measure about 13 feet 
and weigh approximately 16,540 pounds, 


circular parallel railroad tracks were 
built twenty yards apart so that a line, 
tangent to the curve at its 
pointed in the direction of fire. 

Two additional railroad spurs were 
also built adjacent to the curved tracks 
for supporting two huge railroad cranes, 
These cranes were then moved into po- 
sition, and the two crossbeams for sup- 
porting the trunnion bearings were em- 
placed across the trail sections and 
bolted into place. Trunnion-bearing 
supports and superstructure were then 
placed on these crossbeams. The cradle 
was added and trunnion bearings se- 
cured. 

The bronze sleeve was then screwed 
to the cradle, utilizing an interrupted 
threaded section in the rear of the 
cradle. This bronze sleeve provided 
the bearing surface upon which the 
tube could slide during recoil. The 
breech ring, plus the sliding breech- 
block, was added to the tube on the 
railroad carriage. 

The complete tube assembly was 
then lifted and the tube muzzle was 
its bronze sleeves and 


center, 


inserted into 
pushed into place. The breech ring was 
then locked to a piston-rod yoke 
through an interrupted-screw section. 

The minimum elevation of the piece 
gave a range of 10,000 meters, using 
the minimum charge with a muzzle 
velocity of 500 meters a second. The 
maximum elevation was forty-eight 
degrees. 

The measurements, 
conjectures of performance will remain, 
for years, the brain teaser of ordnance. 


estimates, and 
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Military Handguns 


Are American Weapons Superior? 


XTRACTS from a recent report 

of the former Infantry Board, 
now A.G.F. Board No. 3, together with 
an article, “Greener Pastures,” by the 
leading authority, Maj. Gen. Julian S. 
Hatcher, published in the American 
Rifleman for June 1946, lead to the con- 
clusion that the U.S. pistol, caliber .45, 
MrogrIAl1, is, on the whole, still su- 
perior to foreign types, particularly with 
reference to the German Walther P38 
and other 9¢-mm. models. 

The board prefers to retain in es- 
sence the .45 automatic but would in- 
corporate double-action cocking and 
trigger-actuated dud-cartridge ejection 
provided that these features would “not 
materially lessen the simplicity and 
reliability of the MrorrAr.” 

The board distinguishes between the 
pure handgun for short-range combat 
and a folding or wire stock short-barrel 
holster “carbine” or “holster-stock pis- 
tol” for the caliber .30 Mr carbine car- 
tridge in the following recommenda- 
tion: 

“e. That a holster weapon based on 
the M2 carbine, equipped with a wire 
folding stock, with shortened barrel, be 
developed for individuals requiring a 
weapon of greater compactness than the 
standard carbine, greater range than the 
pistol, and capable of penetrating body 
armor.” 

A great many handguns have been 
developed and used during the past 
fifty or sixty years, and to say that there 
are a wide variety of highly opinion- 
ated conclusions on this subject is a pro- 
found understatement. You have only 
to name almost any handgun of any 
caliber and some one who carried it in 
combat and liked it better than any 
other can be found. 





Melvin Johnson is the author of “Rifles and 
Machine Guns of the World’s Armies”; co- 
author, “Automatic Arms,” “Ammunition,” and 
“Weapons for the Future.” He is the inven- 
tor of the Johnson light machine gun and the 
Johnson automatic rifle. He is a captain in the 
U.S. Marine Corps Reserve on inactive status. 
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by 
Melvin M. Johnson, Jr. 





A comparison of current 
American and foreign 


military side arms. 











In general those who did carry hand- 
guns in the recent war were partial 
chiefly to the following: 

American: .45 Colt automatic, Migr11- 
At; .38 Special Colt revolver; .357 Mag- 
num revolver (Smith & Wesson or 
Colt); .45 Colt revolver using the old 
255-grain lead bullet load, the heaviest 
knock-down cartridge on the list; .45 
Auto revolver M1917; .380 Colt auto- 
matic; .25 Colt automatic. 

Foreign: 9-mm. Walther P38, 9-mm. 
Luger P’08, 9-mm. Mauser, 9-mm. Bel- 
gian Browning, 9mm. Polish Radom, 
9mm. Short (.380) Beretta, 8-mm. 
Nambu, 7.63-mm. Russian Tokarev, 
.380-inch British No. 2 revolver. 

This is by no means a complete list 
but nevertheless it represents the over- 
all cross section of choice in both the- 
aters. 

Perhaps no weapon so emphatically 





Cal. .45 Colt automatic pistol, MI911AI1. 


brings out the individual psychology as 
does the pistol. You carry it on your 
body, generally fire it in one hand, and 
when you need it you want positive, un- 
failing action, supreme accuracy, and 
complete annihilation of your target. 
Yet its weight and size must be at a 
minimum, 

Very few people can shoot accurately 
with handguns, but those who can have 


great confidence in the weapon. A large 
majority, however, receive only a few 
hours of hasty instruction, shoot off a 
few dozen rounds, miss the butts, and 
lose all respect for pistols. 

Regardless of all arguments, the 
handgun is a military side arm de- 
personal protection and 
short-range hasty employment as a de- 


signed for 


fensive weapon in emergencies. Under 
such circumstances the shooter is neces- 
sarily in a hurry and probably nervous 
or excited. There is little or no oppor- 
tunity for calm deliberation and care- 
ful aim. 


PISTOL shooting is an excellent sport 
and a good training medium for eye, 
hand, muscle, and nerve coérdination. 
Amazing results are obtainable with rea- 
sonable practice. But don’t kid your- 
self. There is never enough time for 
extensive pistol training in the service. 
There are too many other weapons to 
learn. Worst of all, even after becoming 
reasonably proficient with the pistol, a 
prolonged lay-off will often set you back 
miserably. 

The fact is that the military handgun 
is a weapon for effective use at ranges 
up to twenty-five yards. It is used for 
the purpose of knocking down a stand- 
ing or running man. Occasionally it 
may be used up to fifty yards. Don’t be 
ashamed to use two hands at those 
ranges. Otherwise carry a rifle. 

Handguns in general include the re- 
volver, the “self-loading” or automatic 
pistol, the double-action automatic pis- 
tol, the “trigger-ejection” automatic pis- 
tol, and the double-action plus trigger- 
ejection automatic pistol. The “auto- 
matic” revolver, exemplified by the 
British Webley-Fosbery, which through 
recoil automatically revolves the cylin- 
der, is not specifically included here 
because it is rather an unorthodox 
design. 

In analyzing these handguns, their 
functional value in relation to their me- 
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chanical complication must be our main 

consideration. The sectional density of 
the bullet fired (.35-inch diameter, .45- 
inch, etc.) and muzzle velocity are sec- 
ondary because a variety of loads can 
be fired from these types. 

The revolver has these advantages 
over the plain automatic—for example, 
the M1917 revolver versus the MrgrrAr 
automatic: 

(1) Double action—faster delivery of 
first shot; (2) Double action in case of 
misfire; (3) Double action in case of 
failure to develop adequate self-actua- 
tion due to cartridge defect (2.e., lack of 
pressure); (4) Simplicity of action; (5) 
Balance and “pointing” characteristics 
—easier to fire accurately; (6) Freedom 
from stoppage. 

The revolver has these disadvantages 
as compared with the plain automatic: 

(1) Capacity limited to six shots; (2) 
Bulkier mechanism due to 6-shot cylin- 
der; (3) Long trigger pull to effect suc- 
cessive shots; (4) Slower reloading; (5) 
Much less capacity for deliverable shots 
per minute; (6) Usually more recoil 
per shot; (7) Slightly less velocity. 

As the late Justice Oliver Wendell 
Holmes, Jr., once stated: 

“T shall have my doubts . . . . whether 
the price we pay for every gain, though 
hidden .... is not greater than the gain 
is worth, a matter which it is not for 
me to decide.” 

The P38 Walther pistol includes the 
double-action features not commonly 
found on automatic pistols. In case of 
misfire you can give the trigger a long 
pull and hit the primer again, hoping 
it will go off on a second try. If it does, 
O.K. Suppose not? Very sorry! 

The revolver, on the other hand, gives 











German Walther 9-mm. automatic, M1938. 


you a fresh cartridge on the double- 
action pull. In 1907, the U.S. tested the 
White-Merrill automatic in which a 
finger lever below the trigger could be 
pulled to recharge the -gun. Obviously 
this device complicated the pistol. In 
1907 the Knoble automatic gave a 
double-action trigger pull. 

The following pistols also have in- 
cluded double action: Mannlicher M- 
1894, Kromar M1892, Spandau M1896, 
the Knoble, Austrian “Little Tom,” 
Czech M1938, Mauser HSC, Frangaise 
M1928. The Lignose Einhard retracts 
the slide by pulling rearward on the 
trigger guard. However, this is a cali- 
ber .25 pocket pistol. 

At present the revolver is definitely 
more reliable than the automatic pistol. 
But the question is one of degree. The 
U.S. MrortAr caliber .45 pistol is a 
highly perfected weapon, in fact the 
most reliable automatic so far devel- 


White-Merrill automatic pistol, cal. .45. 





oped, as will be explained. Neverthe. 
less, being an automatic it is, in general, 
subject to the following defects: Failure 
to fire due to defective primer, requir. 
ing either recocking or manual retrac. 
tion of the slide; failure to reload due 
to a defective cartridge, defective maga- 
zine, or other functional defect, requir- 
ing manual operation. 


BOTH revolvers and automatics may 
suffer failure to fire due to a defective 
hammer spring. Repairs or cleaning are 
the remedy. 

Whenever a revolver fails to fire, you 
merely continue with a double-action 
trigger pull, revolving the cylinder and 
firing a fresh cartridge. With the M- 
1911A1 it is preferable to pull the slide, 
chambering a fresh cartridge. With the 
Walther P38 double-action type trigger 
you can strike rapid successive blows on 
the same primer. But if the primer isa 
dud, you have wasted valuable time! 

The real solution in this respect is to 
design or use a superpowerful hammer 
spring to ensure the best and most posi- 
tive ignition. That in turn would make 
double-action cocking harder to per- 
form. 

The fundamental advantage of the 
German Walther P38 double-action 
cocking feature is the ability to carry 
the weapon safely with the hammer 
uncocked and to fire the first shot in- 
stantly by merely giving the trigger a 
long pull. In contrast, the MrgrtAt 
type requires thumb cocking or thumb 
release of the safety. It is decidedly 
safer to carry an automatic uncocked 
though in actual combat the Mrg1rA1 
pistol might well be carried with the 
thumb safety set. 
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One solution might be the design 
of a superpositive locking safety abso- 
lutely blocking the hammer and pos- 
sibly actuated by a long hard double 
ull of the trigger if not thumb action. 
The MrgttA1 has an excellent grip 
safety as well as the thumb safety. 


[NCORPORATION of a very power- 
ful mainspring is essential to the reliable 
functioning of any automatic, especially 
to ensure full breech closure and lock- 
ing. With this in mind, the problem 
of designing a practicable device for 
manual recocking by trigger or trigger 
spur is extremely difficult. Moreover, 
such a device by no means remedies all 
stoppages; it merely permits ejection of 
an unfired round. Actually a very com- 
mon stoppage is the failure to feed fully 
forward or to close all the way. Another 
is the failure of an empty case to clear 
the ejection port. 

Handguns are decidedly exposed to 
dirt, dust, mud, and the other abusive 
conditions of combat. Adding more 
mechanical functions to an automatic 
pistol means more chance of failures. 
In view of the decided limitations of 
double-action cocking and trigger re- 
charging, it is believed these features 
are not, as Justice Holmes suggested, 
worth the price that must be paid for 
such gains as they afford. 

The Migr1A1r pistol, with its 7-shot 
detachable magazines, is capable of de- 
livering many more shots per minute 
than the Mrg17 revolver employing the 
3shot “half-moon” clips in the 6-shot 
cylinder. The “break-open” revolver 
such as the British No. 2 or old Sand 
W Russian is faster to reload than the 
Mrg17 because the “break-open” type 
ejects the empty shells and exposes the 
chambers for reloading all in one 
motion. 

The great weakness in the automatic 
pistol magazine is the dependence upon 
correct feed lips in each magazine and 
proper positioning of the magazine to 
ensure pick-up of the cartridge by the 
slide. 

A preferable design might require the 
feed lips to be machined in the pistol 
body, the sheet-metal magazines having 
no lips but, instead, a retaining latch 
which is cammed away upon insertion 
of the magazine into the handle or grip. 
Some increase in the tension of the 
magazine follower spring would be an 
added feature to ensure more positive 
feeding. 

The most widely used pistol cartridge 
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is the German 9-mm. Luger having a 
.35-inch bullet weighing 125 grains and 
a muzzle velocity of 1,075-1,100 foot- 
seconds, The U.S. pistol cartridge con- 
sists of a .45-inch bullet weighing 230 
grains with a muzzle velocity of 800- 
825 foot-seconds. 

The characteristics of pistol ammuni- 
tion are of importance not only as re- 
gards exterior ballistics but also with 
respect to the effect upon the function- 
ing of the pistol mechanism itself. The 
USS. caliber .45 cartridge is well adapted 
for short-range knockdown and also for 
powerful gun functioning. The 9-mm. 
Luger has far less knockdown power 
and offers less positive operation. 

Knockdown power in a bullet results 
either from a large-diameter heavy bul- 
let of relatively slow velocity or from 
a light small-diameter bullet of shatter- 
ing velocity. A bullet with a speed of 











tory load, and the bullet is badly bal- 
anced and stubby for long range. It 
never belonged in submachine guns and 
was never intended for such 

The .45 auto cartridge is shorter than 
the .45 Colt revolver cartridge (255- 
grain lead bullet). This is because the 
.45 automatic load must go in a pistol 
grip small enough to be grasped by an 
average hand. 

The .45 auto load is not intended for 
antitank use! Penetration and knock- 
down are not the same. It takes the 
.30 carbine load (110 grains, 1,800 foot 
seconds) to go through an Mr helmet; 
yet the .45 has more short-range knock- 


arms. 


down power than even the .30 carbine. 


WHITH regard to mechanical func- 
tioning, the .45 auto load is decidedly 
superior to the g-mm. Roughly speaking, 
the 9-mm. will cause a one-pound mass 





Knoble automatic pistol, cal. .45. 


1,100 foot-seconds is not shattering; as 
a practical objective, at least in handgun 
cartridges, shock velocities are unobtain- 
able. Light bullets of 50 to 125 grains 
must reach velocities from 2,000 up to 
4,000 foot-seconds to deliver a high de- 
gree of shock to the nervous system. 
That requires a lot of powder. 

The .45 with its 230-grain bullet sub- 
stitutes mass for velocity, and although 
it lacks penetration its weight, plus sec- 
tional density, produces a very powerful 
knockdown blow. This effect could be 
slightly improved by a flat nose and lead 
bullet. The alloy jacket and round nose 
are chiefly a concession to functional 
adaptation in the automatic pistol. 

Obviously, the .45 is not a flat-trajec- 


to recoil at twenty feet a second, where- 
as the .45 will cause the same mass to 
recoil at twenty-seven feet a second. 

Even the carbine cartridge, having 
over twice the velocity and half the 
bullet weight, produces a theoretical re- 
coil of only twenty-eight feet a second 
in a one-pound mass. Again the .45 load 
favors the pistol’s empty-case extraction 
because the chamber pressure is 15,000 
pounds per square inch whereas the 
g-mm. develops 24,000 pounds per 
square inch. 

Generally, in the field of short-recoil- 
operated arms, the Mrg11A1 is the most 
positive because of the ratio of breech 
slide weight (0.92-pound) to barrel 
weight (0.2-pound). 
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Col. John Slezak 


Col. John Slezak, wartime chief of the 
Chicago Ordnance District, brought to 
that important assignment executive 
ability, manufacturing experience, and 
technical knowiedge. He is now presi- 
dent of the Turner Brass Works, Syca- 
more, Ill. 

Maj. Gen. Russell L. Maxwell, who 
served as an Ordnance officer in the 
Regular Army throughout a long and 
brilliant career, solved many logistic 
problems of global import during World 
War II. As Assistant Chief of Staff, 
G-4, and later as Ordnance Officer, 
Army Air Forces, he brought to a cli- 
max a military record begun at West 
Point from which he was graduated in 
1912. He is now vice-president of Amer- 
ican Machine & Foundry Company, 
New York, N. Y. 

Dr. C. G. Storm, noted expert on pow- 
der and explosives, was instrumental in 
developing superior techniques in Ord- 
nance and industry through more than 
twenty-five years as chief of the Ex- 
plosives Division of the Ordnance De- 
partment. In World War II, he served 
as an official of National Fireworks, 
Inc., West Hanover, Mass. 





F. M. Zeder 


Maj. Gen. R. L. Maxwell 


Fred Hawkes 


For Eminent Service We Salute— 


Dr. C. G. Storm 


Lieut. Col. Thomas H. Eddy took a 
leading part in the mobilization and 
administration of the important Pitts- 
burgh Ordnance District in World War 
II. He is an official of the George A. 
Kelly Company, Pittsburgh. 

Horace B. Deal is a mainstay of the 
Ordnance cause in the St. Louis area. 
He was one of the organizers of the 
St. Louis Post, A.O.A., and took a 
leading part in the mobilization of in- 
dustry to meet its wartime demands in 
that important area. He is head of the 
firm, H. B. Deal & Company, St. Louis. 
Fred M. Zeder, popular official of the 
Chrysler Corporation, Detroit, took an 
important part in the mobilization of 
that company’s vast resources in World 
War II. He is vice-chairman of the 
board, Chrysler Corporation, Detroit. 
Col. Ray M. Hare, energetic and tal- 
ented Ordnance officer, has taken a 
most important part in the Field Service 
operations of the Ordnance Department 
which he entered when the motor trans- 
port activities of the Army were trans- 
ferred to Ordnance in 1942. He is now 
on duty in the Office of the Chief of 
Ordnance, Washington. 





Lieut. Col. T. F. Colleran 





Lieut. Col. T. H. Eddy 


Wilson Palmer 






H. B. Deal 


Fred Hawkes, a leading authority on 
the loading of artillery ammunition, 
entered the Ordnance Department jn 
World War I. He was a member of the 
first British Mission to this country in 
1917 to assist in the operation of load- 
ing plants. More recently he has been 
connected with the safety and security 
phases of ammunition loading. He isa 
charter member of the Washington 
Post, A.O.A. 

Lieut. Col. Thomas F. Colleran was 
wartime executive officer of the Ord- 
nance Research and Development Cen- 
ter at Aberdeen Proving Ground. He is 
now chief of the Engineering and Utili- 
ties Division and also technical adviser 
to the director of Development and 
Proof Service at the proving ground. 
He is president of the Aberdeen Prov- 
ing Ground Post, A.O.A. 

Wilson Palmer has taken a leading part 
in the design and production of some 
of the principal items of Ordnance 
equipment which brought victory in 
World War II. He is vice-president of 
United Shoe Machinery Corporation. 
He is a member of the Boston Post, 
A.O.A, 





Col. R. M. Hare 
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E. B. Gallaher 


E. F. Johnson, a guiding star in Ord- 
nance throughout the 
years, rendered distinguished service in 
the Office of Emergency Management 
in the earliest days of mobilization for 
World War II. Formerly a vice-presi- 
dent of General Motors Corporation, he 
is now a director of that organization. 
Maj. Gen. William H. Tschappat, be- 
loved Chief of Ordnance, 1934-1938, 
returned from his retirement after a 


preparedness 


long and distinguished Ordnance ca- 
reer, to serve on the Inventors Council 
in World War II. In this important 
capacity General Tschappat rendered 
exceptional service by reason of his 
broad Ordnance experience. 

James D. Mooney, as a captain in the 
United States Navy, was instrumental 
in directing the industrial forces of the 
Nation to meet the great demands of 
the Navy in World War II. He headed 
the export activities of the General 
Motors Corporation prior to World 
War II and is now president of the 
Willys-Overland Motors, Inc., Toledo. 
Col. George W. Outland has had an 
outstanding career in the Ordnance De- 
partment of the Army. He was one of 


Col. A. G. B. Metcalf 
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Capt. J. D. Mooney 





E. B. Yancey 


These Industry-Ordnance Leaders 


Maj. Gen. W.H. Tschappat 


the prime movers in the development 
and construction of the vast training 
center at Aberdeen Proving Ground. 
He is now on duty at the Springfield 
Armory, Springfield, Mass. 

Edward B. Gallaher, member of Coun- 
cil, A.O.A., is distinguished for his 
many successes in industrial operations 
here and abroad. He is a special con- 
tributor to Army OrDNANCE magazine 
and president of the Clover Manu- 
facturing Company, Norwalk, Conn. 
Walter N. Howley conducted one of 
the most successful operations in the 
production of artillery shell throughout 
World War II. He built and operated 
the Gadsden Ordnance Plant at Gads- 
den, Ala. He is president of the Lans- 
downe Steel & Iron Company, Lans- 
downe, Pa. 

Col. Arthur G. B. Metcalf served with 
distinction in the industrial service 
branch of the Boston Ordnance District 
in World War II. He is president and 
chairman of Photoswitch, Inc., Cam- 
bridge, Mass. 

E. B. Yancey directed some of the most 
important operations of the military 
powder and explosives production pro- 





Col. H. B. Hambleton 





Col. G. 


W. N. Howley 





E. F. Johnson 


W. Outland 


gram in World War II. A vice-president 
of E. I. du Pont de Nemours & Com- 
pany, he was instrumental in the early 
construction of some of larger powder 
plants erected in this country for British 
and American use. He also directed 
many of the activities which resulted in 
the quantity production of newer explo- 
sives. 

Col. Harry B. Hambleton is a career 
member of the Ordnance Department 
of the Army, a Reserve officer of long 
and faithful service, and a leading au- 
thority on the design and production of 
gages. He has devoted his entire life to 
this important subject. He is now the 
head of the Gage Division of the Ord- 
nance Department. 

William Baumbeck is the personification 
of Rock Island Arsenal, Ill., where he 
has served throughout many years. 
He typifies the Ordnance civilian em- 
ployee throughout the arsenal organi- 
zation where technical skill, continuity 
of service, and loyalty are the guid- 


ing attributes. A production engi- 


neer, Mr. Baumbeck continues to help 
guide the destinies of Rock Island 
Arsenal. 








William Baumbeck 
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The Ordnanee Museum 


Aberdeen Cellection Is a Source of New Developments 


‘ 


by 
Col. C. Burling Jarrett 


Many enemy armament 
secrets have been wrested 
from this splendid collec- 
tion of foreign matériel. 


. 


ESEARCH is the inaugural step 
in the creation of any new prod- 
uct. It is necessary to know what has 
been done in any particular field in 
order to evaluate properly what can be 
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accomplished in the future. Every new 
scientific or technological achievement 
has its roots deep in the past. 

Ordnance has always been keenly 
alive to the importance of research. De- 
spite public apathy between wars and 
inadequate appropriations, Ordnance 
has fostered research in many fields in 
its arsenals and at its proving grounds. 
It has consistently invited the codpera- 
tion of industry in helping it solve many 
dificult design and engineering prob- 
lems. 

War in the atomic age, however, is 
not merely a matter of man power and 
industrial mobilization. The nation 
which fails to mobilize the full poten- 
tial of science in each succeeding gen- 
eration is certain to be conquered. Re- 
search today has a special urgency and 


importance because our national sur- 
vival depends upon the skill and thor- 
oughness with which it is pursued. 

There is, unfortunately, no short cut 
to scientific proficiency. Just as future 
commanders of our combat forces must 
begin their studies of strategy, tactics, 
and logistics with Alexander the Great, 
Caesar, and Hannibal, so also the ord- 
Nance scientists of tomorrow must be 
thoroughly familiar with the ballistics 
of the bow and arrow and the simple 
mechanics of the internal-combustion 
engine. 

The Ordnance Museum at Aberdeen 
Proving Ground, Md., is designed to 
give students in the field of ordnance 





Colonel Jarrett is chief of the Foreign Maté- 
riel Museum, Aberdeen Proving Ground, Aber- 
deen, Md. 
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the necessary background knowledge 
and information, without which gen- 
uine progress will be impossible. 

A museum is usually regarded as a 









repository for worthless antiques that 
nobody else wants and in which only 
a few eccentric specialists are interested. 
In the Ordnance scheme of things, how- 
ever, a museum is an indispensable aid 
and guide in the development of to- 
morrow’s weapons for national security. 

The Aberdeen Ordnance Museum 
was founded in 1920 and was stocked 
with American and captured enemy 
equipment. The latter was carefully ex- 
amined, and experimental firings were 








View (right) shows the exhibi- 
tion of many types of captured 
enemy equipment that has been 
collected at the Aberdeen Prov- 
ing Ground, Below is pictured 
some of the automotive designs 
that were evolved and tested 
by the Industry-Ordnance team. 
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The collection and storage of 
ordnance matériel at Aberdeen 
cover a period of many years. 
The photo at left shows some of 
the ancient trucks and vehicles 
that were the pride of our Army 
but now are as old-fashioned as 
the legendary “Model T” auto. 


conducted on a number of fieldpieces. 
One German weapon, a 10.5-cm. how- 
itzer, attracted special attention. Infor- 
mation obtained from this weapon was 
used in the early development work on 
our own 105-mm. howitzer, and the 
original proof-test ammunition used in 
our 105 was of German origin. Despite 
financial handicaps, deveiopment work 
continued during the peacetime years 
with the result that, with the outbreak 
of World War II, Ordnance was able 
to supply our combat forces with one 


263 
























of the most outstanding artillery pieces 
used on any battle front. Approxi- 
mately three-fourths of American artil- 
lery ammunition used in World War II 
was fired from the 105-mm. howitzer 
M2Ar. 

This is but one typical example of 
how the Aberdeen Museum contributed 
to the smashing victory of the United 
States and the United Nations in World 
War II. The Garand rifle, the 155-mm. 
gun Mz1, the M48 and M51 fuzes are 
other examples of Ordnance develop- 
ment work during the bleak peacetime 
years which paid off handsomely when 
war, for the second time in a genera- 
tion, was suddenly thrust upon us. 

It is too early to predict which items 
of captured German and Japanese ord- 
nance, in addition to the German V-2 
missiles, will serve as the jumping-off 
point for further advances in weapons 
design and engineering. We can only 
say that the Aberdeen Museum is the 
logical starting place for such new de- 
velopments. 

During the period of hasty and pan- 
icky rearmament just prior to World 
War II, the Aberdeen Museum suffered 
greatly in that many prize pieces were 
ruthlessly and unnecessarily sacrificed 





The automotive display building at Aberdeen. Many pieces must be !eft outdoors due to housing shortage. 


for scrap. It was not until 1942, with 
the establishment of a special examin- 
ing and testing agency for enemy ord- 
nance, known as the Foreign Matériel 
Branch, that the museum had another 
opportunity to obtain representative 
samples of enemy equipment. 

As enemy matériel accumulated and 
test requirements were satisfied, a new 
museum gradually came into being. 
Today it contains a practically complete 
array of all major types of weapons used 
by the Axis in World War II. This ma- 
tériel was gathered up and shipped back 
to Aberdeen by special technical intelli- 
gence teams sent to all combat theaters 
by Lieut. Gen. Levin H. Campbell, Jr., 
wartime Chief of Ordnance. 


THE magnificent collection of cap- 
tured enemy matériel in the museum is 
being constantly augmented by repre- 
sentative pieces of American and United 
Nations equipment. The present objec- 
tive of the museum staff is to have 
available for design engineers, today 
and in the years to come, as near a com- 
plete collection of American, allied, and 
enemy combat equipment as possible. 

The Aberdeen Museum has still an- 
other highly useful tool to offer the 





264 


Almost every type of tracked vehicle, old and new, is found in the museum tank park. 





design engineer. As the result of a far. 

sighted order issued by Maj. Gen. E, §, 
Hughes, Chief of Ordnance, the splen- 
did technical library at Aberdeen has 
been transferred to the museum. The 
record of all research work done at 
Aberdeen Proving Ground in recent 
years is thus made available to accred- 
ited ordnance scientists. 

At the present time a master index is 
being prepared which will quickly re. 
veal to the inquiring research engineer 
what technical information is available 
in a particular field. 

The Aberdeen Museum contains ex- 
hibits of good and bad ordnance, Early 
pioneering efforts in any major field 
always seem to resemble the fantastic 
creations of Rube Goldberg. Yet it is 
always possible, by introducing certain 
changes and modifications, to convert 
the futuristic creations of some coura- 
geous experimenter into a_ perfectly 
practical piece of equipment. Mankind 
has much to learn not only from suc- 
cess but from failure. The Aberdeen 
Museum, with its great collection of 
practical and imperfect ordnance, is a 
splendid example of unregimented 
science. 

The major problem confronting the 
museum today is the shortage of 
weatherproof housing. Many items are 
properly housed and displayed. Wheeled 
vehicles have been installed in a former 
portable Air Corps hangar. But some 
priceless items of equipment are still 
stored in open fields. While there is no 
desire on the part of the museum staff 
to compete for available housing mate- 
rials with the civilian population, never- 
theless it is imperative to plan now for 
future construction so that the museum 
will be able properly to carry on its im- 
portant functions for national peace- 
time security. 
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Amphtraes Away! 


Vehicles That Can Fight at Sea and on the Beaches 


. 


by 


Maj. Victor J. Croizat, 
U.S.M.C. 


The amphibious tractor 
could land, carry supplies, 
and fight with troops 
ashore in the face of in- 


tense hostile resistance. 


. 


HE basic mission in war is to re- 

duce the military potential of an 
enemy so that the occupation of his 
country becomes possible. All weapons 
and devices are designed to accomplish 
this mission. The problem then, in the 
final analysis, becomes one of placing 
and supporting friendly troops on 
enemy soil. 
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With all the latest developments 
available in World War II, objectives 
were subjected to bombardments never 
before equaled in destructive power; yet 
it was never possible to destroy an 
entrenched enemy completely. Ulti- 
mately the battle resolved into a primi- 
tive man-to-man affair where the rifle 
and the grenade became as important 
as the bomb, rocket, or naval shell. 

Since it was admittedly impossible 
completely to destroy the Japanese 
Army from the sea or air, the problem 
of landing troops and supplying them 
in the face of intense resistance without 
prohibitive losses became a difficult one. 
To a great extent the amphibious trac- 
tor solved this problem. 

In landing operations, the funda- 
mental requirements were that a man 
be placed ashore at the proper time in 
the proper place, ready to fight. This 
man had to be disposed tactically so 
that he could assist others and, in turn, 
be assisted in the taking of his objective. 
He had to be continually supplied and 
also cared for if wounded. 


After an objective had been decided 
upon, the selection of the proper place 
to land was influenced by the strength 
and disposition of the enemy plus the 
existing hydrographic and geographic 
conditions. If boats were the only 
mechanical means available for the 
transportation of troops ashore, the 
landing area had to permit beaching. 

It was also very desirous that the dis- 
tance from the water line to the first 
inland cover be short so that the dash 
of the landing personnel from boat to 
cover would be short as possible. On 
islands such as are found in the Cen- 
tral Pacific, there are few if any areas 
where a boat may beach, and every 
sector was presumed to be defended. 

Rapid movement of critical supplies 





Major Croizat commanded Company A, rst 
Amphibian Tractor Battalion, during the land- 
ings on Guadalcanal and later commanded the 
roth Amphibian Tractor Battalion during land- 
ing operations in the Marshalls, at Saipan and 
Tinian, and in the Iwo Jima campaign, He is 
now serving with the Ordnance Section, Head- 
quarters Service Command, Fleet Marine Force, 
Pacific. 
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from ship to using personnel was es- 
sential. However, on beaches under fire, 
it became extremely difficult and in 
many cases impossible to unload boats, 
establish dumps, and get the supplies 
to the troops. Even assuming that it 
was possible to land some form of 
mechanical transport, the absence of 
roads and the general conditions which 
prevailed on a beach in the early hours 
of a landing precluded the use of 
motor transport. 


THUS, at the time when it was vital 
that assault infantry be supplied and 
the lines consolidated in order to repel 
the usual counterattack and permit fur- 
ther codrdinated progress inland, the 
problem of moving supplies was the 
most difficult. Then, too, the casualties 
which were inevitable had to be evacu- 
ated. On a beach the casualty received 
only the most elementary treatment. 
The saving of life and limb was 
dependent upon rapid movement of 
wounded from beaches to ships which 
were prepared to care for them. It was 
desirous to reduce the man-handling of 
wounded, and it was essential that all 
casualties be given early treatment. 
The amphibious tractor provided a 
solution to many of these problems. 
Troops could be landed over reefs and 
artificial obstructions. They were af- 
forded some armor protection en route 
to shore and were carried to covered 
areas before they disembarked. Along 
with the assault troops, some ammuni- 
tion, food, and water were transported 
and thrown on the beach where the 
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troops had been landed. Thus small lo- 
cal pools of supplies were formed. The 
initial essential supplies could be car- 
ried directly from ships to the troops 
regardless of many terrain features 
which prohibited the use of other 
forms of transport. 

Casualties were carried to ships direct 
from the beach collecting stations and, 
in many cases, directly from the front 
lines. Amphibious tractors armed with 
37-mm. guns or with 75-mm. howitzers 
covered landing areas when the naval 
fire lifted and before artillery or tanks 
landed. 

It is not to be construed that the 
amphibious tractor was a panacea for 
all landing problems. In the water its 
speed is five knots, freeboard is very 
slight, maneuverability is poor, and visi- 
bility is extremely limited. Armor pro- 
tection does not exceed half-inch plate 
forward, and the remainder of the 
vehicle has only quarter-inch plate. 

On land, its speed averages ten to 
fifteen miles an hour. Its large silhouette 
makes a vulnerable target, and the 
initial expense plus the high cost of 
maintenance coupled with a short op- 
erating range make for further unde- 
sirable characteristics. However, al- 
though neither as efficient as a boat in 
the water, nor as a truck on land, the 
amphibious tractor proved time and 
time again that it could perform in- 
valuable service where everything else 
failed. 

In the spring of 1940 the U. S. Ma- 
rine Corps became interested in an 
aluminum amphibious vehicle designed 





This vehicle with an LVT(2) hull is armored 


and mounts a 75-mm. howitzer in an open turret. 
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by Donald Roebling, Jr., of Clearwater 
Fla. This vehicle had been intended bri. 
marily for rescue work in the Ever. 
glades and for this task was Propelled 
on land and water by two tracks fitted 
with cup-shaped cleats. With the con. 
currence of the Bureau of Ships, the 
U. S. Marine Corps purchased this ye. 
hicle and subjected it to tests at Dune. 
din, Fla.; Norfolk, Va.; and the Carib. 
bean area. The tests were favorable, and 
a limited order for the production of 
200 steel amphibious tractors was placed 
with the designer. 

In July 1941 the first “Landing Ve. 
hicle Tracked, Mk, 1.” 
LVT(1), came off the 
assembly line at Dune. 
din. This 8-ton machine 
was slow, being powered 
with a 150-horsepower 
Hercules engine, and its 
21-foot length enabled 
it to carry only about 4,000 pounds of 
cargo. The anticipated réle for this ve. 
hicle was purely one of supply, hence jt 
was unarmored. 

Because of many inherent weaknesses 
and its general mechanical inefficiency 
it was not planned to employ the ma- 
chine for continual shuttling of supplies 
from ship to shore. Its mission included 
the making of only a few short trips, 
but primarily it was intended for the 
movement of supplies inland prior to 
the arrival of wheeled vehicles. 

Field commanders were unfamiliar 
with the machine, and its general un- 
reliability did not permit the placing of 
too much faith on its performance. 
Thus the LVT(1) was a vehicle of po- 
tential value, but its practical usefulness 
in combat had yet to be proved. 

With the entry of the United States 
into the war, the amphibious tractor de- 
veloped rapidly. By 1943 the “Landing 
Vehicle Tracked Mk. II” (LVT(2)) 
had reached the combat zone. Still in- 
tended for supply missions, this vehicle 
was also unarmored. However, the use 
of the 250-horsepower Continental ra- 
dial engine and a transmission—orig- 
inally adopted for use in the M3 light 
tank—plus an improved type track, 
vastly increased the mechanical eff- 
ciency of this model. The LVT(2) could 
travel at 15 miles an hour on land, 
and by virtue of its greater size (6 feet 
longer than its. predecessor) it could 
carry over 8,000 pounds of cargo in 
urgent cases. 

In the further utilization of available 
light-tank assemblies, another type of 
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amphibious tractor was developed in 
1943. By constructing an L\ 1 (2) with 
quarter-inch armor plate instead of 
sheet steel and placing the M3 light- 
tank turret with the 37-mm. gun on 
this armored hull, the LV7( A)(1) was 
born. This vehicle could not carry 
cargo, but, because of its gyrostabilized 
n, it could proceed with assault 
troops and support them by fire directed 
against enemy gun emplacements and 


gun, 


light armored vehicles. 

“Concurrently with the construction 
of the LVT(A)(1), the Army ordered 
the construction of an armored cargo 
carrier which was, in effect, the LVT- 
(A)(1) without turret. This type was 
labeled the LVT(A)(2). The cargo 
which could be carried in the LVT(2) 
or LVT(A)(2) was limited, in size and 
weight, to that which could be man- 
handled over the sides of these vehicles. 

As field commanders became im- 
pressed with the versatility of these ma- 
chines, more demands were made for 
continual operations with varied types 
of loads. It was evident that increased 
utility would result if cargo could be 
more easily handled and if light vehi- 
cles and artillery could be carried across 
reefs and beyond immediate beach areas. 

In order to meet these desired charac- 
teristics the engine of the LVT(2) was 
moved forward, just behind the cab, 
and the after end was fitted with a 
ramp stern. This type, known as the 
LVT(4), could carry light artillery, 
small vehicles, bulky cargo, or over 
thirty fully equipped infantrymen, as 
compared with the eighteen men that 
could be carried in the LVT(2). The 
first appearance of this machine in the 
field at Saipan in the middle of 1944 
proved an immediate success and re- 
sulted in the obsolescence of the LVT- 
(2) and LVT(A)(2). 

Meanwhile, the effectiveness of the 
37mm. gun on the LVT(A)(1) made 
it further desirable that an even heavier 
weapon be mounted on an LVT hull. 
The 37-mm, turret on the LVT(A)(1) 
was replaced by the 75-mm. howitzer 
standard mount taken from the M8 
howitzer motor carriage. Thus the 
LVT(A)(4) came into being and was 
first committed to action in June 1944. 

This type, however, had a serious 
limitation in that the 75-mm. howitzer 
mount was traversed by hand and was 
not gyrostabilized. Nevertheless, be- 
cause of the increased caliber of the 
weapon, the LVT(A)(4) could _per- 


form all the missions normally assigned 
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This LVT-3, with ramp stern, is the latest Marine Corps amphtrac. 


to the LVT(A)(1) and could further 
be used as self-propelled amphibious 
artillery, capable of going into action 
before the normal field artillery of a 
landing force was landed and emplaced. 

In late 1943 when the amphibious 
tractor was first used to land assault 
troops at Tarawa, the unarmored types 
were fitted with “bolt-on” armor plate. 
This plate initially was put on by the 
using combat units and later was added 
prior to issue to combat troops. Even- 
tually the LVT(2) and LVT(A)(2) 
became interchangeable, the only dif- 
ference being that the former had “bolt- 
on” armor and the latter was originally 
constructed of armor plate. 

In general, then, the development of 
the amphibious tractor was based upon 
the close utilization of available light- 
tank components and the desire to re- 
tain a standard hull de- 
sign for ease in con- 
tinued production. The 
most early 
change occurred when 
production of the LVT- 
(1) was discontinued 
and the LVT(2) rolled 
off the assembly lines. 

The only similarity between these 
types was the general appearance and 
method of propulsion, The LVT(2) 


radical 


was the basic design for the greater part 
of the war. Constructed of armor plate 
and fitted with the 37-mm. turret it 
became the LVT(A)(1); with a 75- 
mm. howitzer it was called the LVT- 
(A)(4); and with a ramp stern it was 
known as the LVT(4). 


The basic design provided for an 


identity of parts and operating tech 
nique which simplified maintenance 
and the training of crews as well as 
eliminating expensive and time-con 


suming retooling at the factories. 


EN 10945 a departure from the stand 
ard LVT(2) model, with its many off- 
spring, appeared in combat. Although 
similar to the LVT(4) in the possession 
of a ramp stern, this new machine, 
known as the LVT(3), was far differ- 
ent mechanically. The large available 
stocks of light-tank engines and trans- 
that 
assemblies 


had made it desirable 


incorporate 


missions 
LVT’s 
wherever possible. 

The LVT(3) introduced the hydro 


utilized 


those 


matic-type transmission and 
two 125-horsepower Cadillac engines, 
one mounted in each pontoon, port and 
starboard. The increased efficiency of 
this new design was immediately ap 
parent at Okinawa, the last 
American campaign of the Pacific, when 


major 


the machine made its debut. 

In the field of armed amphibious 
tractors, a gyrostabilized, power-tra- 
versed mount was labeled the LVT- 
(A)(5) and was intended to replace 
its predecessor. However, it never ar 
rived in the field in time to participate 
in combat. 

Units were all continually experi- 
menting with their vehicles, and the 
results obtained were made the subject 
of reports. Many modifications were 
made as the result of these reports, and 
no unit ever entered combat with ma- 
chines that had not been improved 
upon over their predecessors. 
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The New XB-36 Superbomber 





Above is the Army’s new XB-36, a superheavy bomber built by Consolidated- Vultee and designed for global warfare. In the AAF 
photo below, the B-36 dwarfs the B-29 Superfortress. Wing span of the B-36 is 230 feet; of the B-29, 141 feet. Length of the B-36 
is 163 feet; B-29, 99 feet. With a range of 10,000 miles, this monster plane is able to attack almost any target and return to base. 
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NOVEMBER-DECEMBER, 1946 


Month By Month 


In all the twenty-eight years of the Army Ordnance Associa- 
tion’s existence there has never been a gathering of the 
faithful such as assembled at the Aberdeen Proving Ground 
on October 3, 1946. It was the Twenty-eighth Annual Meet- 
ing of the Association at which more than 5,000 members 
were in attendance. 

The Proving Ground outdid itself in the scope and 
skill with which the program of 108 items was arranged and 
presented. Brig. Gen. A. B. Quinton, Jr., commanding 
officer at Aberdeen, continued the tradition of his eminent 
predecessors by arranging a series of tests which were of 
compelling interest to all present. 

Col. Ward Becker was in immediate charge of the pro- 
gram and conducted it with the efficiency for which Aberdeen 
is known throughout the world. Col. H. J. Lawes, com- 
mandant of the Aberdeen Training Center, gave his young 
men an extra bit of training in the feeding of a large delega- 
tion. 


Unfortunately this issue of Army OrDNANCE goes to press 
on the very day of the meeting itself. It is thus impossible to 
publish in this issue a full account of the program and to 
include also the transactions of the preceding day when the 
newly formed Council of the Association held its first 
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meeting in Washington, D. C. These subjects will be cov- 
ered in full in the January issue. 

Addresses at Council meeting were presented by the fol- 
lowing authorities: Richard R. Deupree, Washington, D. C., 
chairman, Army and Navy Munitions Board; Col. Malcolm 
P. Jolley, Ottawa, Canada, president, Canadian Arsenals, 
Limited; Vice Adm. George F. Hussey, Jr., Washington, 
D. C., Chief, Bureau of Ordnance, Navy Department; Maj. 
Gen. Henry S. Aurand, Washington, D. C., Director of Re- 
search and Development, War Department General Staff. 
These addresses were delivered at the Industrial Preparedness 
Panel. 

At the Council Dinner the following nationally known 
speakers addressed the meeting: Maj. Gen. Everett S. 
Hughes, Washington, D. C., Chief of Ordnance, U. S. 
Army; Dr. Vannevar Bush, Washington, D. C., chairman, 
National Defense Research Committee; Vice Adm. W. H. P. 
Blandy, Washington, D. C., commander, Joint Army-Navy 
Task Force No. 1. 

Throughout the day there were ,meetings of the several 
committees of the Association. These will be reviewed fully 
in the next issue. 

Brig. Gen. Donald Armstrong, president, Washington 
Post, presided at the meeting. To cap the climax, medals 
were awarded for distinguished Ordnance service to the 
following: Maj. Gen. James H. Burns, the Crozier Gold 
Medal; Mr. Knowles, the Rice Gold Medal; Col. Herbert A. 
Gidney, the Scott Gold Medal. Col. William W. Coleman, 
Brig. Gen. Samuel McRoberts, Col. Henry Parsons Erwin, 
Brig. Gen. Richard H. Somers, Col. Frederick H. Payne, and 
Brig. Gen. John Ross Delafield, all received the newly 
founded Crowell Gold Medal. 

Those of our members who attended the meeting will find 
the next issue of ARMy OrpNance of special value in that it 
will recount the events in which they participated. Members 
who were not so fortunate will place added value upon the 
next issue because it will tell a story of great encouragement 
in these difficult days for our national defense. 


’ 


It Did Happen Here.—To our editorial desk on the same day 
came Donald Nelson’s book, “Arsenal of Democracy,” and 
also the official report of the Chairman of the War Produc- 
tion Board, “Wartime Production Achievements and the Re- 
conversion Outlook.” Both tell such startling stories of success 
and failure that they require immediate consideration. 

If our people are not to blunder through another great war 
with the same stupid hobbles which all but wrecked our 
civilian economy, then we must take to heart now what Mr. 
Nelson has written. Fundamentally, it involves a choice 
between the military and the civilian way of doing things. 
Basically, it is a contest between the industrial mind and the 
GHQ mind. Both have their limitations, but the military 
“command mind” is a serious threat to our economy in war 
and in peace. 

Mr. Nelson’s conclusions with respect to the control of the 
industrial effort in war seem to be quite parallel to what the 
consensus of members of the Army Ordnance Association 
hold. But how are we to make sure that we shall not have 
another super-duper Service of Supply organization paralyz- 
ing our industry if we should unfortunately again find our 
selves in a major war? 
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Whatever the Army’s General Staff may think, the real 


training of industry for war will be in the shops and engi- 
neering departments of our civilian industry in its day-by-day 
activities. Interposing any number of Leavenworth men 
between the technical branches of the Army and Navy on 
the one side and industry on the other will mean that the 
production of munitions will be slowed up again as it was in 


World War II. 


MER. NELSON points out that the Service of Supply insisted 
that repair parts were not needed for civilian use—not even 
for coal-mining machinery. He gives other illustrations of the 
need of an authority superior to all other which could see that 
a strong drive on one effort should not be allowed to cripple 
completely some other essential effort. Nor does Mr. Nelson 
believe in industrial dictatorship. He says: 

“But that sort of thing [dictatorship] cannot work in a 
democracy, and in setting up and operating the controls that 
were necessary to conduct the war program we always kept 
that basic fact clearly in mind. In this country you don’t tell 
people what to do. In the first place you can’t, and in the 
second place you don’t have to—if you are careful to explain 
what needs to be done and if what you are proposing makes 
sense. All this may seem far afield, but it ties in directly with 
the whole question of who should exercise control over the 
economy in time of war. The military men will exercise that 
control if they possibly can, and it is a job which falls outside 
their competence.” 

The chairman of the War Production Board also writes: 
“The Army’s Service of Supply was not satisfied to tell us 
what its requirements were and when these had to be met; 
it also insisted on telling us how to get what it wanted. This, 
I hasten to add, was not true of what may be called the 
working branches of the Army. As I have said, our relations 
with the Quartermaster Corps, the Ordnance Department, 
the Signal Corps, the Medical Corps, and the Engineer Corps, 
which were the chief procurement agencies, were always 
splendid. But above this level we always had trouble.” (Italics 
ours. ) 

And again: “It was really pitiable, the things said and done 
by a few of the men at the top of the Army Supply Services 
—things said and done in either an inexcusable lust for 
power or in outright ignorance of how industrial production 
is accomplished and what it is necessary for an economy to 
produce.” 

Speaking of the Ordnance Department, Nelson says: 
“Again we had almost ideal relations with the Army’s men, 
and I cannot speak too highly of the caliber of the personnel 
of the Department . . . I can say very truthfully that I never 
saw a business organization whose level of executive talent 
was any higher than that of the Ordnance Department. I 
honestly believe that if Hitler had been acquainted with this 
sharp, hard-hitting, knowledgeable group of men he might 
have foregone his plans to fight the world.” 

As a first step toward meeting this challenge to the future 
of our national defense, we urge that Bernard M. Baruch, 
as America’s No. 1 expert on industrial mobilization, and 
Mr. Nelson be induced to write a list of the basic command- 
ments for the control of our national economy in time of 
major war. They need not be as many as the Biblical Ten— 
the fewer the better—and the fewer words used in setting 
them forth the better. 

In such an event, it would take a GHQ mind more egotistic 
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than usual to believe that it could handle the situation bet, 
than it would be handled by these men in the light of rw: 
experiences in the two World Wars to date. ™ 

Now that the increasing distance from V-J Day is bringing 
policies and personalities into their true perspective, we Ain 
pose that the Army Ordnance Association take the lead and 
marshal the best thinking of our industrial leaders—militan 
and civilian—who realize what a tragic error was made ” 
1942 in the reorganization of our armed forces and who are 
determined that the GHQ mind must not again control our 
civilian and industrial economy. There is a far better ang 
less expensive way of doing it. 


} 


As an immediate step to this end we suggest a clarification 
of the present organization of the General Staff which would 
appear to be in conflict with the law. The law places the 
job of industrial-mobilization planning squarely upon the 
Under Secretary of War. That means that he—and no one 
else, and especially not a unit of the General Staff—has direct 
control of the several supply services of the Army; i.c., Ord. 
nance, Signal, Quartermaster, Medical, etc. 

The reason for this line of authority is clear: These supply 
organizations are primarily industrial; they require industrial 
leadership; they are the antithesis of the General Staff ap- 
proach and cannot function at maximum efficiency without 
civilian control. That is why the National Defense Act js 
drawn as it is. Here is incorporated in the basic law of the 
land one of the great industrial lessons of World War I. 

The military leaders of whom Mr. Nelson complains 
tossed that provision of law to the winds when World War 
II came, for it was not the Under Secretary nearly as much 
as it was the Commanding General of the Services of Supply 
—later the Army Service Forces—who ran the show. 

The great heresy to come out of the war, however, is to 
perpetuate this monstrous organizational hybrid by making 
the supply services responsible to the Director of Service, 
Supply, and Procurement—a division of the General Staff. 

The Chief of Ordnance, for example, to reach the civilian 
mind on industrial problems must still go first to SSP, just 
as in the war days he had to go to ASF. This is an error of 
the first magnitude. It perpetuates a wartime mistake made 
by the empire-builders who were intent upon seizing all the 
power they could, and it is in direct opposition to what the 
National Defense Act envisions. 

Students of industrial preparedness, led by the Army Ord- 
nance Association, must not be content until the supply 
service chiefs can go directly to the Under Secretary of War. 
This may seem to be of minor importance, but it really is of 
major concern, for upon the correct handling of the lines of 
authority depends the answer to our gravest problem in an- 
other war—-civilian or military control of our economy. 

Based on the over-all record in World War II, as cor- 
roborated by Mr. Nelson, the GHQ mind made a mess of 
things; whereas when industry and the military worked in 
harmonious accord, as was the Ordnance case (see General 
Campbell’s “The Industry-Ordnance Team”) the results 
were amazingly successful. 

In a word, the pressing question for immediate answer is: 
“Dare we plan to defend ourselves in another major war by 
again scrapping the National Defense Act?” Our answer is 
an unqualified “No!” 
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Admiral Halsey Was Right 


An Editorial 


i 2 a recent press interview, Fleet Adm. William F. Halsey, Jr., hard-hitting 

hero of our victory over the Japanese, expressed regret that the atomic bomb 
was used at Hiroshima and Nagasaki. He contends that by that time war in 
the Pacific had been won because our Japanese enemy was already suing for 
peace. We thus disclosed a powerful weapon when its disclosure was not nec- 


essary. 


@ Strategists and technicians are now beginning their studies of World War II. 
They are analyzing the successes and failures, the moves and countermoves, the 
victories and defeats. Soon the results of their studies will begin to appear in 
books and reports. We are inclined to believe that the majority of qualified 


strategists will concur with Admiral Halsey’s judgment. 


@ It is a time-honored fact that the value of any new weapon is in the surprise 
which accompanies its first use. Our war in the Pacific was a brutal, hard- 
fought, brilliantly executed logistical and technical achievement up to Hiro- 
shima. To disclose the most powerful weapon of all time—and thus to deprive 
it of the element of surprise in some future war—when we were on the thres- 
hold of victory has already brought in its wake a series of developments, po- 


litical and military, which will plague us for generations to come. 


@ It may be said, of course, that failure to use the atomic bomb at some time 
in World War II, after having spent more than two billion dollars of the public 
funds for its development, would have resulted in a vast political upheaval. 
Even so, the Halsey opinion is based on the longer view which is that the last 
war has not yet been fought. When all other methods of preventing future 
wars have been found unavailing, the use of atomic energy to forestall a new 


war would be a blessing. 


@ As things now stand, the A-bomb will be far from that for it was needlessly 
disclosed to climax a war that was already won, island by island, beachhead by 


beachhead. About that, too, Admiral Halsey is well qualified to speak. | 
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MEMO TO LOCAL POSTS: Speakers and Films 
Now Available for Meetings 

Many of our local Posts are now considering their programs 
of activities for the coming fall, winter, and spring. Some are 
planning quarterly meetings with visits to near-by Army, Navy, 
Air Force, or industrial installations. The War Department has 
just made available to our Posts the services of speakers and the 
use\of films, both of which should be of inestimable value. 

Organizations desiring military speakers can, in most cases, 
meet their requirements by calling on the public relations officers 
of the appropriate Army area or Air Forces command. When 
specific individuals are requested, they will be supplied whenever 
circumstances permit. In response to general requests, qualified 
speakers will be designated by the public relations officer. The 
subject of the address may be specified by the organizations 
making the request, or the subject may be left to the discretion 
of the speaker. 

The headquarters of the Army areas are located as follows: 
First Army Area, Governors Island 4, N. Y.; Second Army 
Area, Post Office Building, Baltimore, Md.; Third Army Area, 
Post Office Building, Atlanta 3, Ga.; Fourth Army Area, Fort 
Sam Houston, San Antonio, Tex. ; Fifth Army Area, Civic Opera 
Building, Chicago 6, Ill.; Sixth Army Area, Presidio of San 
Francisco, Calif. 

Headquarters of the Air commands are located as follows: 
Strategic Air Command, Bolling Field, Washington, D. C.; 
Tactical Air Command, Langley Field, Va.; Air Defense Com- 
mand, Mitchel Field, New York, N. Y.; Air Matériel Command, 
Wright Field, Dayton, Ohio; Air Training Command, Barksdale 
Field, Shreveport, La.; Air Transport Command, Gravelly Point, 
Washington 25, D. C.; Air University, Maxwell Field, Mont- 
gomery, Ala.; Air Proving Ground Command, Orlando Air 
Base, Orlando, Fla. 

Requests for speakers from outside the Army areas or local 
Air command should be addressed to the Information Section, 
Headquarters, Army Ground Forces, The Pentagon, Washing- 
ton 25, D. C., or to the Director of Information, Army Air 
Forces, The Pentagon. To obtain speakers from among War 
Department officials, requests should be sent to the Public Re- 
lations Division, War Department, The Pentagon. 

The Army has available for noncommercial, nonprofit show- 
ings about forty films, which may be borrowed for a period of 
two weeks. These films were produced during the war, for the 
most part, primarily for use in training and orientation of mili- 
tary personnel. Some were produced entirely by the Signal 
Corps, some by the motion-picture industry, and some jointly by 
the two groups. 

Considerable copyrighted footage and sound track were in- 
cluded in these pictures. The copyright owners patriotically co- 
operated during the war by authorizing the use of their film for 
Army purposes. Since the cessation of hostilities, many of these 
owners have given clearance for showing before civilian groups, 
under the conditions outlined above. Negotiations are pending 
for clearance of additional films. 

Central libraries of the films cleared for civilian use are main- 
tained at the six Army area headquarters and at the War 
Department in Washington. Requests for use of these prints 
should be addressed to the public relations officer or Signal 
officer at the respective Army area headquarters or to the Public 
Relations Division of the War Department. 
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MEDALS FOR R.0.T.C.: Association Again 
Offers Awards for Honor Students 


The Army Ordnance Association has resumed its long-estab. 
lished custom of awarding medals annually to the honor student 
of Ordnance R.O.T.C. units in the-several schools and colleges, 

Ordnance units are now in operation at the following instity. 
tions: Cornell University, Ithaca, N. Y.; Georgia School of 
Technology, Atlanta, Ga.; University of Cincinnati, Cincinnati, 
Ohio; University of Oklahoma, Norman, Okla.; University of 
California, Berkeley, Calif.; Massachusetts Institute of Tech. 
nology, Cambridge, Mass.; Lehigh University, Bethlehem, Pa,: 
The Citadel, Charleston, S. C.; Purdue University, Lafayette, 
Ind.; University of Michigan, Ann Arbor, Mich.; Louisiana 
State University, Pineville, La.; A. & M. College, College Sta- 
tion, Tex. ; and Stanford University, Stanford, Calif. 

On August 5, 1946, the executive secretary of the Association 
notified the presidents of these institutions of the availability of 
the medal in conformity with the custom established pre-World 
War II. 

Many years ago the Army Ordnance Association inaugurated 
the award of special scholarship keys to honor students of 
Ordnance R.O.T.C. units. It is most anxious to reéstablish this 
award at all educational institutions where Ordnance R.O.T.C. 
courses are held. 

Rather than continue the award of a scholarship key, the 
Association proposes to present its silver emblem suitably in- 
scribed with the name of the college and the year of award. The 
method of selecting the recipient will be entirely at the discre- 
tion of the college. One medal will be awarded each year and 
will be made available annually in the fall for presentation at 
the close of the following scholastic year. 

This step toward the revival of an award which met with 
keen interest among Ordnance R.O.T.C. students for many years 
has resulted in enthusiastic response on the part of the presidents 
of the institutions involved. It is the hope of the Association that 
many, many more Ordnance R.O.T.C. units will be established at 
additional institutions of learning and that the medals can be 
made available to them also without delay. 


GENERAL AURAND: Heads General Stafi 
Research and Development Division 


Many World War II weapons are already obsolete and present 
War Department research and engineering programs in the field 
of atomic energy and in such other fields as guided missiles, 
radar, biological warfare, and air power are certain to revolu- 
tionize the strategy and tactics of war in the immediate future. 
These considerations led General of the Army Dwight D. Eisen- 
hower on April 30, 1946, to announce a new War Department 
research and development policy. 

“The future security of the Nation,” General Eisenhower de- 
clared, “demands that all those civilian resources which by 
conversion or redirection constitute our main support in time of 
emergency be associated closely with the activities of the Army 
in time of peace.” 

General Eisenhower listed five policies to be put into effect to 
achieve these ends : 

1. The Army must have civilian assistance in military plan- 
ning as well as for the production of weapons. 

2. Scientists and industrialists must be given the greatest pos- 
sible freedom to carry out their research. 
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ssibility of utilizing some of our industrial and 
technological resources as organic parts of our military structure 
in time of emergency should be carefully examined. 

4. Within the Army we must separate responsibility for re- 
d development from the functions of procurement, pur- 


3. The po 


search an 
ase, storage, and distribution. 

5, Officers of all arms and services must become fully aware 
of the advantages which the Army can derive from the close 
ation of civilian talent with military plans and develop- 
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ments. ; ; ; 
In the interest of cultivating to the utmost the integration of 


civilian and military resources and of securing the most effective 
unified direction of Army research and development activities, this 
responsibility was consolidated in a separate section on the high- 
est War Department level. 

The new director of the recently created Research and De- 
velopment Division of the War Department General Staff, Maj. 
Gen. Henry S. Aurand, is directly supported by civilians, thus 
ensuring full confidence of both the military and civilians alike 
in this important undertaking. By the rotation of civilian spe- 
cialists in this capacity the War Department has the benefit of 
broad guidance and is able to furnish scignce and industry with a 
firsthand understanding of Army problems and objectives. 

General Aurand was born in Tamaqua, Pa., on April 25, 1894, 
and was graduated from West Point in 1915. He is also a 
graduate of the Command and General Staff School, the Army 
War College, and the Army Industrial College. He holds twelve 
decorations for outstanding military service. During World 
War II he was director of the International Division, Head- 
quarters, Army Service Forces ; commanding general of the Sixth 
Service Command, with headquarters in Chicago; Deputy Chief 
of Ordnance, communications zone, European Theater of Op- 
erations; commanding general, Normandy Base Section; com- 
manding general, Army Service Forces in the China Theater; 
and commanding general, Africa-Middle East Theater. In June 
1946 he was appointed director of the new Research and De- 
velopment Division, War Department General Staff. 

As director of Research and Development, War Department 
General Staff, General Aurand has primary War Department 
interest in the application of national scientific resources to the 
solution of military problems. He is the adviser to the Secretary 
of War and the Chief of Staff on all War Department matters 
relating to research and development. He has over-all War De- 
partment responsibility for the initiation, allocation, codrdination, 
and progress of research and development programs. He is also 
charged with bringing about the expeditious demonstration of 
new or improved weapons, military equipment, and techniques of 
their employment to the using services. He is responsible that 
adequate provision be made for the mobilization of the scientific 
effort for carrying forward the research and development pro- 
gram of the War Department. 

At the moment, General Aurand is bringing into the Research 
and Development Division of the War Department General Staff, 
on an annual rotation basis, a group of top-flight engineers and 
scientists recruited from the laboratories of our educational 
institutions, foundations, and industries. They will assist him in 
the same manner as military personnel assigned to the division. 

He is creating a War Department civilian panel of outstanding 
scientists and engineers, representing both the natural and the 
social sciences. The members of this panel, individually and in 
groups, will collaborate with him in the solution of special plan- 
ning and technical problems which may arise from time to time. 

He is applying freedom of research to the contractual relation- 
ship between the Army and the universities, industries, and 
foundations now conducting research and engineering for it. 
Within the limits of present laws governing Government con- 
tracts, all possible freedom will be given. Furthermore, he is 
advocating a change in the contract law to permit even greater 
freedom to scientists and engineers. 


November-December, 1946 








AMERICAN STANDARDS: General Armstrong 
Addresses Meeting of A.S.A. 

That “American industrial leadership is our best insurance 
for peace as well as our most effective weapon in time of war,” 
was pointed out by Brig. Gen. Donald Armstrong at the Ameri- 
can Standards Association award dinner honoring the 1,300 
volunteers who served on more than 160 industrial standards 
projects. The award dinner was held recently at the Officers’ 
Club of the Brooklyn Navy Yard in New York City. 

Speaking on the first anniversary of V-J Day, General Arm- 
strong, president of the Washington Post, A.O.A., and former 
commandant of the Industrial College of the Armed Forces, said 
that the war production record of American industry was made 
possible through the voluntary codperation of all industry to 
accept industrial standards—“to stay in tune with the idea of 
joint mass production.” In peacetime, he stated, “standards will 
influence our life in every phase, every moment.” 

The 150 standards developed by the A.S.A. Standards Com- 
mittees will now be used in peacetime industry. 

The A.S.A. recently received the Army Distinguished Service 
Award for “engineering aid in developing ordnance,” as well as 
the Navy certificate of achievement. More than 600 industrial, 
governmental, and other groups are participating in the work 
of the organization. 


MEDAL FOR KENT: Aberdeen Statistician 
Wins Presidential Merit Award 


Robert Harrington Kent, associate director of the Ballistic 
Research Laboratory at Aberdeen Proving Ground, was pre- 
sented the Medal for Merit, the highest civilian award from the 
President of the United States, by Maj. Gen. Everett S. Hughes, 
Chief of Ordnance, during a ceremony at the proving ground on 
September 26, 1946. The accompanying citation read: 

“Robert H. Kent, for exceptionally meritorious conduct in the 
performance of outstanding services to the United States. Mr. 
Kent served in a position of unusually great responsibility as 
associate director of the Ballistic Research Laboratory, Aber- 
deen Proving Ground, Md. Through his exceptional knowledge 
of the whole field of ordnance and the fields of science imme- 
diately supporting ballistics and ordnance engineering, by dint 
of his own efforts and leadership of other scientists, he made 
possible the swift development of a number of new weapons and 
great improvements in other weapons of great importance to 
the armed forces. When specialized warfare against the Jap- 
anese became an important issue for which solutions had to be 
obtained at once, his contributions were a major factor in 
solving the problem and greatly facilitated the swift development 
of a series of improved weapons.” 

Mr. Kent’s career with Ordnance began with a first lieutenancy 
in World War I as a statistician on ballistics and the preparation 
of firing tables. Born in Meriden, Conn., July 1, 1886, he was 
graduated from Harvard University in 1910. 

During the next six vears he was engaged in research in the- 
oretical physics. Mr. Kent taught electrical engineering at the 
University of Pennsylvania until his entry into military service 
in 1917. During his service time he worked in the Office of the 
Chief Ordnance Officer, A.E.F. 

Since 1919 he has been an Ordnance engineer. Until 1922 he 
specialized on shell design, and since that time he has conducted 
research in numerous phases of ballistic instrumentation at 
Aberdeen. (Enttor’s Note.—Dr. Kent was the subject of an 
editorial appraisal in the May-June 1946 issue of this magazine.) 


SURPLUS FOR EDUCATION: Institations Can 
Now Obtain Navy Equipment 


Detailed instructions for the donation by the Navy of excess 
usable property to schools, colleges, and universities were issued 
recently by the Navy Department. Donations previously have been 
authorized for certain items, but no procedure had been estab- 
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lished to permit educational institutions readily to locate available 
property. Despite the difficulties of location, property costing 
$2,870,000 was donated by the Navy during the months of May 
and June. 

The categories of donable property are limited both by statute 
and War Assets Administration regulations to the following 
types of items: (1) For use in courses of vocational training and 
instruction : excess or obsolete machinery, mechanical equipment, 
tools, boats and boat equipment; (2) For use in aéronautical 
courses, if not used in actual flights: Obsolete air-borne elec- 
tronic and radar equipment. 

Under the new procedures, the United States Office of Edu- 
cation, Federal Security Agency, is charged both with the loca- 
tion of donable property and the approval of the applications of 
institutions which desire to receive donations. Its field represen- 
tatives will maintain liaison with major naval activities for the 
purpose of locating donable property. When requested by a field 
representative, the naval activity will hold the property for a 
period of fifteen days to allow the Office of Education to obtain 
and present a properly certified application from a donee. The 
institution receiving the property must pay all packing, handling, 
and shipping costs. 

Navy Department officials expect a substantial increase in the 
volume of donations during the next few months. They empha- 
sized, however, that the donee must demonstrate that the prop- 
erty is needed for instructional purposes. 


MOST DECORATED: “P. D.”° Mettler 
Holds Many Foreign Awards 


Col. Charles G. Mettler, well-known Ordnance officer, holds 
the distinction among A.O.A. members of having received the 
most foreign decorations for service in World War II. “P.D.”, 
as he is affectionately known among his many Ordnance friends, 
served at Miami, Fla., on special G-2 assignments in connection 
with wartime operations in Central and South America. 

Following his long and distinguished service in the Ordnance 
Department he returned to active duty in May 1941 and served 
until December 31, 1945. The high esteem in which he is held 
not only by the Ordnance fraternity in the United States but 
by the foreign governments he assisted in World War JI is 
shown by his record-breaking list of honors. In addition to the 
U. S. Legion of Merit award he holds the Order of Military 
Merit of Cuba, Order of Boyaca of Columbia, Order of Abdon 
Calderon of Ecuador, Order of Ayacucho of Peru, Order of 
Military Merit of Brazil, Order of the Southern Cross of Brazil, 
Order of Libertador of Venezuela, Order of Orange Nassau of 
Netherlands, and the Order of the Cloud Banner of China. 


NECROLOGY 


Miss Frances Carter Dudley, administrative assistant to the 
chief of the Research and Development Service, Ordnance De- 
partment, died at her home in Washington, Va., September 13, 
1946. She was one of the best known and most highly esteemed 
employees of the Office of the Chief of Ordnance in which she 
had held positions of great responsibility during her long and 
faithful public service. 

Miss Dudley began her service in the War Department during 
World War I. She was among that small band who served on 
the staff of Brig. Gen. John H. Rice, Chief Ordnance Officer, 
A.E.F. For many years she was the assistant to the chief of the 
Ordnance Technical Staff, and in 1938 when Maj. Gen. C. M. 
Wesson became Chief of Ordnance she became his administrative 
assistant, serving throughout General Wesson’s tenure in that 
capacity. Subsequently she became assistant to Maj. Gen. G. M. 
Barnes, chief of the Research and Development Service, which 
important post she held at the time of her last illness. 

A native Virginian, Miss Dudley was graduated from the 
Women’s College of Richmond. She rendered outstanding service 
to the national defense in two wars and throughout the interven- 
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ing years. She had assisted on many occasions in the ACtiVities of 
the Army Ordnance Association, notably the annual Meetings s 
the Aberdeen Proving Ground. Known to many military ie 
civilian members of the Ordnance fraternity she was universal} 
liked for her quiet, kindly manner, her efficient and loyal attitud 
at all times. Miss Dudley was the personification of the Virginis 
gentlewoman of highest culture. She will be remembereq with 
gratitude and respect for all that she did for the national defense 
in time of peace and for victory in two great wars.—L.A.C 






Col. Arthur J. Schamehorn died of a heart attack on August 
5, 1946, in his office at the General Motors Corporation, Detroit 
Mich. He was deputy chief of the Rochester Ordnance Distria 
through most of the period of World War II. For many years 
prior to his coming to active duty he was director of the cor. 
poration’s proving ground at Milford, Mich. 

After release from the Army in 1945 he became an administra. 
tive engineer in the technical section of General Motors. He wx 
one of the group of former district and deputy chiefs to receive 
a special award of the Empire Post at its annual meeting in 
Syracuse on April 30th. 

Colonel Schamehorn brought to the Ordnance cause a f. 
miliarity with automotive problems which was of inestimable 
value throughout the war. In addition, he had a kindly personality 
which endeared him to his many friends by whom he will be 
missed. i 





oman | 


Dr. Alexander R. Stevenson, Jr., chairman of the Army Ord- 
nance Association’s Special Committee on Training, died a 
Schenectady, N. Y., August 28, 1946. He was in charge of edu- 
cational and training programs for the General Electric Com- 
pany. As staff assistant to the vice-president in charge of engi- 
neering policy, Dr. Stevenson, who joined the company in 1917, 
directed the training of engineering personnel and studied the 
development of new products. He was credited with the pre- 
liminary studies leading to the entrance of the company into the 
household refrigerator business. 

Dr. Stevenson was graduated from Princeton in 1914 witha 
mechanical engineering degree and he earned master of science 
and doctor of philosophy degrees at Union College. During the 
first World War he was in charge of the radio and electric 
section of the Air Service, American Expeditionary Force, in 
France. A licensed pilot for many years, he was a former presi- 
dent of the Private Flyers Association. 

Recently Dr. Stevenson accepted the chairmanship of the 
Association’s Special Committee on Training. His contribution 
in this field during World War II was of the highest order. He 
assisted the Ordnance Department on innumerable occasions 
on its wartime training activities, both of a military and an in- 
dustrial nature. His loss to American industry and to the 
Ordnance cause is thus accentuated, and they are deprived of 
the leadership of one who was exceptionally qualified by educa- 
tion, experience, and patriotism. 





NOTICE has also been received of the deaths of the following 
members of the Association: P. E. Booth, Indianapolis, Ind.; 
G. A. Burkart, Detroit, Mich.; A. G. Carlson, Clifton, N. J.; 
J. L. Coates, South Pasadena, Calif.; Alfred C. Davis, James- 
town, N. Y.; Arden C. Davis, Omaha, Nebr.; O. A. Davis, 
Boonville, Ind.; J. A. Forbes, Detroit, Mich.; R. C. Greenwood, 
North East, Md.; F. H. Hecht, Pittsburgh, Pa.; H. W. Jones, 
Bridgeport, Conn.; L. P. Lochridge, New York, N. Y.; A. P. 
Lombardi, Chicago, Ill.; T. E. Lyons, Jeffersonville, Ind.; Paul 
Shoup, Los Angeles, Calif.; J. H. Sundmaker, Cincinnati, Ohio; | 
E. D. Thompson, Niles, Ohio; G. E. Van Hagen, Chicago, IIL; | 
and K. M. Yost, Beloit, Wis. To their relatives and friends, 
Army OrpNANCE, on behalf of the Association membership, eX- 
tends condolences. 
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Let's look ourselves over 


E. B. Gallaher 
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This is the third article of a series being written 
for ARMY ORDNANCE by Mr. Gallaher, noted busi- 
ness analyst. Others will follow regulariy.—Eviror. 


Are we overestimating our markets for manufactured goods? 
Possibly not, but it might be well to analyze the situation in 
view of the enormous amount of doubtful propaganda now being 
jssued by the various Government agencies as to the pent-up 
purchasing power in this country which, they state, is only await- 
ing an opportunity to be used. 

Before going into an analysis of how much loose money 
there is to spend and who has it, I should like to say a few 
words about our postwar productive capacity, for it will have 
a decided influence on production when it hits its stride. 

During the war, our plant capacity increased by about 
twenty-five per cent. There will be no exact figures available 
until we have the Department of Commerce census of manu- 
facturers, which will be made at the end of 1946 and available 
in 1948. Meanwhile, private estimates run from twenty to 
forty per cent increase in plants, while the Commerce Depart- 
ment made an informal estimate as of June 1945 of twenty-one 
per cent increase. Probably a fair estimate might, therefore, 
be twenty-five per cent, as stated. 

New plants were built, many with Government assistance, and 
located all over the country. The old industrial section ran, 
roughly, from a point slightly west of Chicago to the Atlantic 
Coast, then down the Coast to include New Jersey, then over to 
the Mississippi River and up. 

The industries in this area were amply sufficient to supply 
most of our prewar needs and, with the improvements in tools, 
methods, and techniques developed during the war, would still 
be ample to provide all and more than we, as a nation, could 
consume. It therefore seems apparent that we are industrially 
overbuilt by about twenty-five per cent. 

Manifestly, all these production units cannot remain in the 
picture. A large number of them will be forced out of business. 
Meanwhile, they all desire to live, and they are working fever- 
ishly to select some product to make and then develop a market 
for their goods. 

Thus we have a new shipbuilding industry on the Pacific Coast, 
steel mills in different parts of the country in competition with 
Pittsburgh and St. Louis, etc. As I see it, if the shipbuilders on 
the Pacific Coast, for instance, can build better and cheaper 
ships than can the yards in New Jersey—if they are closer to 
their crude materials and to their markets, and if their labor 
conditions are more favorable, then we can look for this industry 
to develop on the Pacific Coast at the expense of the shipyards in 
the East. 

Texas is making a strong bid for industrial development, and 
most of the Southern States are converting war plants to postwar 
production. This same principle should apply to all manufactured 
products. Meanwhile, until this question of squeezing out our 
surplus manufacturing facilities has been accomplished, we must 
count on excess production which is now beginning to flood our 
markets. And we should carefully consider this angle when we 
lay out our production schedules. 

Now let us look at the savings and earnings of our population 
to see who among us possess them. As stated, Government 
agencies have, for the past year, been flooding the country with 
Propaganda in which they have tried to sell the idea that the 
market for all commodities is unlimited. They have called atten- 
tion to the billions of savings that would be promptly spent the 
moment goods were made available, and they have got industry 
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all “het up” on the importance of getting into maximum produc- 
tion quickly in order to supply this “demand.” 

They have also managed to work up consumer anxiety, through 
statements of possible delayed delivery, to a point where the 
customer is placing duplicate orders with different distributors. 
And, in many cases, even where delivery has been made by one 
distributor, the customer has not taken the trouble to cancel his 
other commitments, thus adding to the false impression. 

It is apparent that the real, honest-to-goodness market for all 
merchandise has been grossly exaggerated, though no doubt it 
is very great at the present time. 

We should also bear in mind that estimates of demand are 
usually referred to in dollars instead of goods, and our dollars to- 
day have a buying power in goods of only sixty cents. 

The Federal Reserve Board evidently became suspicious of the 
figures being accepted and requested the Bureau of Agricultural 
Economics to sample a cross section of the country in order to 
find out who owned this accumulated wealth, and how the 
owners proposed to spend it. 

The result of this survey has recently been released and shows 
that human nature has not changed much during the war. Those 
who always had little still have little and those who were well 
off before the war have accumulated still more. This analysis is 
well worth sending for as it is quite complete and rather startling 
in light of the propaganda about the great and widely distributed 
wealth of the country as a whole. 

Briefly, the survey covers forty-six million families or spend- 
ing units who have among them eighty-one billion dollars in- 
vested in war bonds, in bank accounts, and in other savings. 

The bottom twenty-four per cent have no savings. The next 
six per cent have very small savings. The next 50 per cent have 
saved from $50 to $1,800 and own 23 per cent of all savings, The 
next 10 per cent have saved between $1,800 and $3,400 and own 
17 per cent of the total. The top 10 per cent who have saved 
$3,400 or more own 60 per cent of the total, or 48.6 billion dol- 
lars. 

Thus, the top 10 per cent, owning 48.6 billions, can buy durables 
out of reserves and pay for them. The second 10 per cent, own- 
ing 13.7 billions, may require some financing. The next 50 per 
cent can buy little without financial help, and the remaining 30 
per cent can buy nothing out of savings. 

Evidently savings are not as widespread as we were led to 
believe, for sixty per cent of all savings are in the hands of ten 
per cent of our family units, and durable goods sold to the re- 
maining ninety per cent will have to be financed. 

It would also seem reasonable to assume that the top ten per 
cent, holding sixty per cent of the savings, are natural savers as 
they have always been and are not likely to be stampeded into 
purchasing in a high-priced market. 


Now, let's look at the yearly income of our 46 million fam- 
ilies: There are 9.3 million families whose income is $1,000 or 
under; 12.4 million families earning from $1,000 to $2,000; 10.3 
million families earning $2,000 to $3,000; 7 million earning from 
$3,000 to $4,000; 3.1 million earning from $4,000 to $5,000; 2.2 
million earning from $5,000 to $7,500; and 1.2 million families 
earning $7,500 and over. 

Again, we must restate that the Bureau of Economics’ survey 
of savings and incomes represents dollars, not goods, and, to 
translate these figures into goods at the present buying power of 
the dollar, they should be reduced by forty per cent. 

Earnings, of course, are subject to rapid change and are likely 
to be greatly reduced if and when a collapse comes, as they were 
after World War I when wages rose from a base of 100 in No- 
vember 1918 to a peak of 134 in September 1920, then collapsed 
and fell to 100 in December 1921, Purchasing power from cur- 
rent earnings, therefore, rose rapidly for twenty-two months, 
then began to shrink even more rapidly during the following 
fifteen months. 
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Cost of living during this period rose from a 100 base in Jan- 
uary 1919 to 130 in June 1920—a rise of 30 points in 17 months. 
It then collapsed, reaching 120 in January 1921 and back to 100 
in August 1922. 

During the collapse of prices and wages after World War I, 
the period was often referred to as “a period of redistribution of 
wealth,” wealth that had come, through the circumstances of 
war, to those who normally could not earn it and was reverting 
to those who knew how to invest and use it. 

Most economists seem to agree that our economy is most 
likely to be brought into balance through a similar collapse, 
which may be looked for within a year, as it is manifest that in- 
dustry cannot pay about one hundred per cent more for its crude 
materials, eighty per cent more for its labor, and sell its products 
at an advance of only forty per cent over base prices. Some- 
thing is bound to happen in the near future to bring these ele- 
ments into balance. 

The critical elements that should be watched are the present 
upward movement of commodity prices and our inventories of 
high-priced goods. High-priced inventories was the cause of 
many industrial collapses after World War I. 

Slowdown of workers on standard operations has been a sub- 
ject extensively discussed lately, for its seriousness cannot be 
overlooked. 

A recent survey has shown that in several industries skilled 
workers are producing about sixty per cent of the volume they 
did before the war working on the same parts and employing 
identical tools and methods. 

This might rightly be classed as lack of labor efficiency, which 
has now become so pronounced that even some of the national 
unions have had to take notice of it. Instead of increasing pro- 
duction partially to absorb higher wages, labor efficiency has 
actually become substantially less and thus adds fuel to the fire 
of inflation. 

It has been said that a manufacturer knows little about the 
marketability of the goods he makes. This also applies to the 
merchant who sells them. The fact is that the one who determines 
the value of all goods is he who puts his money on the barrelhead 
and buys them. 

In talking with manufacturers who are preparing new items 
for the postwar market, I invariably ask them whether they know 
that their goods will meet with consumer acceptance, and in al- 
most every instance they just assume these new items can be sold. 
They have no reasonable assurance, yet they are equipping with 
jigs and tools, laying in stocks of high-priced crude materials, 
and planning advertising campaigns. 

One manufacturer of tools was spending a fortune adver- 
tising a tool for production jobs, and he was making little head- 
way. I induced him to send a man out to check every tool he had 
sold to see if it was really as good as he thought. The survey de- 
veloped that the tool was liked by all, but was not employed for 
production purposes. It was a wonderful tool for odd jobs and 
was being used as such. A change in advertising copy flooded 
him with orders, proving once again that the customer knows 
more about the product than its manufacturer. 

The economic importance of controlling industrial absentee- 
ism due to the common cold is an all-important subject which 
has been plaguing industry for years. For the past year and a 
half the writer’s plant has virtually been free from colds because 
of the use of a new product, not found in the drugstore but now 
available to industry. This product has also helped relieve, and 
in some cases eliminate, hay fever and sinus infections. 

I have no financial or other interest in this preparation, but 
because of my feeling of its importance to industry I have pre- 
pared a special bulletin on the subject which will be sent upon 
request. You may address me in care of ARMY ORDNANCE. 
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NOTES ON URANIUM ENERGY 


Uranium is a mixture, in the ratio of 142 to 1, of its two pring. 
pal isotopes, U-238 and U-235. Since the start of World War Ila 
new element, plutonium (atomic weight 239), has been produced 
from U-238. When a neutron is absorbed by an atom of U-238 
the U-238 is converted into plutonium (Pu-239). When a neutron 
is absorbed by an atom of either U-235 or plutonium, fission of 
the atom occurs with the liberation of fission products, neutrons, 
and great quantities of energy. 

In the production of Pu-239, uranium is placed in a chaip. 
reaction pile. In the pile, some of the U-238 is converted into 
Pu-239. The U-235 in the uranium and some of the Pu-239 pro. 
duced undergo fission and emit the neutrons required to keep the 
chain reaction going. After the pile is shut down, the Pu-239 jg 
separated by chemical methods from the fission products and 
from the unused uranium. 

No energy data regarding Pu-239 have been disclosed. Clues 
to its behavior are contained in paragraph 4.25 of “Atomic 
Energy for Military Purposes,” by H. D. Smyth (1945), where it 
is stated that Pu-239 “would presumably be the equivalent of 
uranium 235 for chain-reaction purposes.’’ The fission of one 
atom of U-235 releases 200 million electron volts of energy 
(paragraph 1.57 of the Smyth report). We may assume that the 









fission of one atom of Pu-239 releases a like amount of energy, 
Atomic energy is measured in electron volts. An electron volt 
is the energy gained by a single electron when it is accelerated 


without collision through a potential difference of one volt. The | 


electron volt is so small that atomic energies are usually expressed 
in terms of a unit of one million electron volts (MEV). One MEV 
equals 4.4 10-” kilowatt-hour (KWH). 

One pound of Pu-239 contains 114 < 10” atoms. The fission of 
the atoms in one pound of Pu-239 will therefore yield 114 X 10®X 
200 x 4.4 x 10-* KWH, or 107 KWH. 

Uranium cost $22 a pound in 1942 (paragraph 6.14, op. cit.). 
The value of the end product, Pu-239, assuming energy in the 
form of Pu-239 to be worth one cent per KWH, would be 10'X 
10-? dollars, or $100,000 a pound. 

Cost of Pu-239 has not been disclosed, but it should be borne 
in mind that it can be separated from U-238 by chemical methods, 
whereas U-235 can be separated from its isotope, U-238, only by 
statistical and/or electromagnetic methods. Professor John R. 
Dunning, of Columbia University, estimated that it would prob- 
ably cost from $10,000 to $50,000 to produce one pound of U-235 


(Saturday Evening Post, April 13, 1946, p. 36). Taking the lower | 


figure as the cost of Pu-239, the ratio of cost to value would be 
one to ten. William L. Laurence in the article last cited doubts 
that the supply of uranium is sufficient to supply world power 
requirements. 

Slow neutrons cause fission. Fast neutrons are emitted on fis 
sion. Certain neutron speeds are most effective in the production 
of Pu-239. In short, the speed of neutrons, and of all atomic 
particles, governs the effects produced by them. For each speed 
there is a corresponding kinetic energy of the particle, which is 
usually expressed in MEV. A view of the relationship between the 
speed and energy of a particle opens up a vista of nuclear physics 
which makes the works on the subject both more interesting and 
understandable. 

Before this relationship can be deduced it is necessary to under- 
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stand the concepts of atomic mass, of the change of atomic mass | 


with speed, and of the equivalence of mass and energy. 
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The mass of an atom is measured in atomic-mass units. The 
basis for the scale of atomic-mass units is the atomic mass of 
oxygen, which is assigned the atomic mass of 16. Since the mass 
of one atom of oxygen is 2.65 X 10-* grams, one atomic-mass unit 
is 0.166 X 10-* grams. An electron has a mass of 9.1 « 107-8 grams, 
or a mass of about 1/1,840 of that of an atomic-mass unit. A 
neutron has an atomic mass of 1.00893. —_ . 

The mass of a moving body increases with its speed in accor- 
dance with the formula: 

(1) m/mo = (1 — v*/c*)-? 


where m is the mass at velocity v; mo is the mass at zero velocity; 
and c is the velocity of light, 3X10" centimeters a second. 

Any object that has mass has an inherent equivalent energy 
ccordance with the formula: 


(2) E = mc? 


in a 


where E is energy in ergs, m is mass in grams, and c is velocity of 
light in centimeters per second. 
Let us now find the velocity of a particle (e.g., a neutron or 
proton) having a mass of mo’ atomic-mass units when it has a 
kinetic energy of V million electron volts. Its kinetic energy is the 
difference between its equivalent energy when it has a velocity v 
and its equivalent energy when it is at rest. When the particle 
has a velocity v, its mass increases above its rest mass, and its 
equivalent energy is greater. 
Let E’ = equivalent energy of a particle at velocity », in ergs; 
E” = equivalent energy of the particle when at rest, in ergs; 
E = its kinetic energy in ergs; 
V = its kinetic energy in MEV (The relationship of E and V 
is: E = 16X1077 V); 

my = mass of the particle when at rest, in grams; 

mo’ = mass of the particle when at rest, in atomic-mass units 
(The relationship of mo and mo’ is: mo = 0.166 X10-*8 mo’); 

m = mass of the particle at velocity v, in grams; 

v = velocity of the particle, in centimeters per second; 

c = velocity of light, in cm./sec., or 3X10" cm./sec. 

Then: 


(3) E = E’ 


— E” = mc? — moc? = (m/mo)moc? — moc? 


Substituting for E its value, 1610-7 V, and for m/mp its value 
from equation (1), and placing c = 3X10" and mp = 0.166 X 10-8 
mo’ we obtain: 

(V2 + 1,868 V mp’)? 10" 





(4) v= 
3.3 V + 3,112 my’ 


Equation (4) is the general equation desired. For an electron, 
place myo’ = 1/1,840, and obtain 


c(V? + 1.02 V)"2 





(S)v= 
V+ 0.51 

From equation (4) we can ascertair., for example, that the 
speed of an alpha particle (the nucleus of the helium atom, 
my’ = 4), having an energy of 5.25 MEV, is 1.5X10°cm./sec. 
From equation (5) we can ascertain that the speed of an electron, 
having an energy of 1 MEV, is 2.8X10"°cm./sec. In this case 
equation (3) shows, after placing mp = 9.1X10-*%, that m/mp is 
equal to 2.95, or, in other words, that the mass of the electron has 
increased to 2.95 times its mass when at rest.—CoL. LEONARD 

L. BARRETT, Ord. Dept., Ret. 


AN AIRFOIL FOR SONIC SPEEDS 


To ascertain the performance characteristics of a conventional 
airfoil under test in a wind tunnel at air speeds at and above the 
speed of sound, a standard technique is used with the addition 
of such apparatus as may be required to create a high-velocity 
jet of gas vapor at the trailing edge of such an airfoil when 
mounted in the tunnel airstream. 
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This may be accomplished by means of small-diameter tubes 
passing through the airfoil from leading edge to trailing edge. 
Such tubes are flexibly connected to a high-pressure feed line 
through which kerosene vapor is pumped, so that a jet of vapor 
will be emitted at measurable velocity from the airfoil trailing 
edge. The purpose of this kerosene vapor jet tube system is to 
determine what effect jet propulsion would have on an airfoil 
when the unjetted aérodynamic performance is known. 

For example, if a laminar flow airfoil was known to be most 
efficient at an air speed of 475 miles an hour, angle of incidence of 
3 degrees, when unaided by a jet, it could readily be determined 
whether a jet-propulsion system would be an asset or whether it 
would have no effect on the flight characteristics other than to 
disturb the equilibrium of a wing in flight. 

To construct a model sonic airfoil with an auxiliary jet-pro- 
pulsion system, the airfoil may be of 36-inch span and 10-inch 
chord, fabricated preferably of dural or magnesium. The leading 
edge of this airfoil forms the main feed tube from the jet connec- 
tion to the capillary jet tubes that extend parallel to the flight 
path of the airfoil, passing through the airfoil from leading edge 
to trailing edge. These tubes should be constructed from iconel, 
monel, or other such heat-resistant material. 

In order to furnish a kerosene vapor jet of adequate velocity 
to and through the jet tubes of such a model sonic airfoil, it will 
be necessary to pump the kerosene vapor at extremely high press- 
ure in order to achieve a thrust effect above the sonic range. This 
may be done by means of a standard liquid pump to which has 
been added a booster unit directly connected to the jet tubes of 
the airfoil and so regulated by means of gauges and a viscosi- 
meter so as to give a continuous flow of liquid that may be con- 
trolled and measured at any time. If it is desired to obtain data 
on the effect of a jet blast on any portion of the airfoil, the tubes 
in that section may be shut off or increased in vapor flow as 
required. 

Perhaps new knowledge regarding flap operation under jet 
pressure and by means of jet blasts may be gained during these 
experiments by the addition of flaps at the trailing edge of the 
model airfoil. Moving the jet blast tube orifices far enough back 
toward the trailing edge of the flap will give a positive pressure 
on the flap surface. It is possible that jet-operated flaps are much 
more effective than conventional installations because of the 
possibility of better and more sensitive control in all flap positions 
from neutral to full-open position. 

The art of jet-propelled flight has not been enhanced much 
above the speed range of gasoline-powered aircraft when one 
stops to consider the exceptionally poor fuel economy of the 
current jet engines that utilize a compressor-type prime mover. 
The transition from piston-type engines to jet units is a remark- 
able feat in itself. But comparable progress has not been made 
in the chemistry of fuels used as thrust-producing agents. 

Therefore it devolves upon the designer adequately to apply 
present fuels in such a manner as to utilize the mass of the fuel 
itself as a further means of increasing the gas velocity of such fuel 
when thrust into an air stream. When we consider that the gas 
velocity of a standard aircraft engine is very high when ejected 
from the exhaust stacks, we may also consider the utilization of 
such exhaust gases as thrust agents. To do this efficiently it is 
deemed possible to pull these exhaust gases into the suction side 
of a supercharger, compress them still further, and eject them 
through jet nozzles located at the trailing edge of the wing. 

If, for structural reasons, it is undesirable to apply airfoil jet 
tubes to the airfoil, the exhaust jet tubes may be led into ducts 
that form part of the outer fuselage skin, opening aft of the pilot's 
cockpit or at the extreme tail of the aircraft. Though there may 
be structural disadvantages in wing-mounted jet tubes, from an 
aérodynamic standpoint this system may be of vast advantage 
because the jets will tend to eliminate air burbles in the wake of 
the trailing edge, a problem that now precludes flight in the 
1,000-mile-an-hour range. 

Since the conception of an airplane by the Wright brothers 
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many years ago, aircraft still have a weak kinship with the wood 
and wire contraptions of the 1900’s. Old and new planes still 
depend on stick and rudder pedals for control. No matter how 
installed, the basic principle still remains the same. At speeds up 
to 500 miles an hour such crude control methods have been found 
adequate, but we are on the verge of journeys into the upper 
blue where the speed of sound will soon seem a crawling pace, 
and where man’s reflex action is far too slow to permit any 
maneuver that deviates in the slightest degree from level flight. 

It may be desirable, therefore, to determine whether a jet tube 
system may be used to operate primary control surfaces of an 
aircraft in all speed ranges and flight attitudes. To determine 
whether jet controls are feasible, such a system may be tested 
in model form by means of a multiport valve unit connected by 
remote control to a small push-button panel contained in a rep- 
lica of a pilot’s cockpit. 

Vertical and lateral control conditions could be approximated 
in the model by means of such a test installation and later applied 
to a full-scale aircraft for flight study and investigation of the 
possibility of current application to standard service aircraft. 
In the full-scale aircraft, failure of the control system due to en- 
gine failure may be eliminated by means of a small auxiliary 
power plant operating a supercharger to furnish jet gases to the 
control surfaces.—CLARENCE A. SEAY. 


AN OFFICE OF NAVAL RESEARCH 


The Office of Naval Research has recently been established 
within the Office of the Secretary of the Navy, giving permanent 
status to the Government’s biggest program in support of funda- 
mental research. 

The new office succeeds the Office of Research and inventions, 
which has functioned since May 19, 1945, by directive of the 
Secretary of the Navy under authority of the Second War Powers 
Act. 

The bulk of the work in this Navy-stimulated research pro- 
gram is conducted by civilian scientists throughout the country, 
working in universities and other research institutions, including 
industrial research laboratories, under contract with the Navy. 
The Office of Research and Inventions has been by far the largest 
sponsor of research contracts which aim to encourage and assist, 
but not to restrict or dictate, basic research activities of the 
contractor. Thus, the research work is done in exactly the same 
manner as usual and the customary publication takes place in 
scientific journals. 

The Office of Naval Research, as it takes over from the Office 
of Research and Inventions, obtains a going organization com- 
posed of a headquarters office in the main Navy Department 
building in Washington, D. C., which performs staff, coérdinating, 
and service functions; the Planning Division, at headquarters; 
the Naval Research Laboratory, at Anacostia, D. C.; the Special 
Devices Center, at Port Washington, Long Island, N. Y.; the 
Navy patents system, in Washington; and branch offices in 
London, Boston, New York, Chicago, San Francisco, and Los 
Angeles. Each branch office in the United States includes a 
scientific section, patents section, and a special devices section. 

Wide powers granted the Chief of Naval Research, Vice Adm. 
Harold G. Bowen who will head the Office of Naval Research, 
charge him with “duties of encouraging, promoting, planning, 
initiating, and coérdinating naval research, and conducting naval 
research in augmentation of and in conjunction with the research 
and development conducted by the respective bureaus and other 
agencies and offices of the Navy Department.” 

Planning and coérdination of naval research by the newly 
established office will be aided by a civilian committee authorized 
by the new law. This committee, known as the Naval Research 
Advisory Council, will consist of not more than fifteen persons 
to be appointed by the Secretary from those persons in civilian 
life who are preéminent in the fields of science, research, and 
development work. One member of this committee will be from 
the field of medicine. 
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A Record of Industrial Achievement—Part J] 
F. W. Foster Gleason 


THIS is the third installment of a series presenting a director, 
of the Ordnance establishments extant as of August 14, 1945_ 
V-J Day. Following the completion of the geographical list a 
glossary of ordnance terms will be published.—Enprror. 


GEORGIA: 

Atlanta Ordnance Depot, Atlanta. 

Augusta Arsenal, Augusta. 

Ordnance Training Center, Atlanta. 
ILLINOIs: 

Chicago Ordnance District, Chicago. 

Elwood Ordnance Plant, Joliet. 

Field Carriage and Recoil Mechanism Suboffice, Rock 

Island. 

Field Service Suboffice, Rock Island. 

Green River Ordnance Plant, Dixon. 

Illinois Ordnance Plant, Carbondale. 

Kankakee Ordnance Works, Joliet. 

Lincoln Ordnance Depot, Springfield. 

Peoria Branch Office, Peoria. 

Rock Island Arsenal, Rock Island. 

Rock Island Ordnance Center, Rock Island. 

Rock Island Ordnance Depot, Rock Island. 

Safety and Security Division, Chicago. 

Sangamon Ordnance Plant, Springfield. 

Savanna Ordnance Depot, Proving Ground. 

Savanna Section, Ordnance School, Proving Ground. 
INDIANA: 

Casad Ordnance Depot, New Haven. 

Fort Wayne Branch Office, Fort Wayne. 

Hoosier Ordnance Plant, Charlestown. 

Indiana Ordnance Works, Charlestown. 

Indianapolis Regional Office, Indianapolis. 

Jefferson Proving Ground, Madison. 

Kingsbury Ordnance Plant, La Porte. 

Muncie Regional Office, Muncie. 

Research and Development Service Suboffice (Ammunition), 

Madison. 

Terre Haute Ordnance Depot, Terre Haute. 

Wabash River Ordnance Works, Newport. 
Iowa: 

Des Moines Ordnance Plant, Des Moines. 

Iowa Ordnance Plant, Burlington. 

Quad Cities Regional Office, Davenport. 
KANSAs: 

Jayhawk Ordnance Works, Baxter Springs. 

Kansas Ordnance Plant, Parsons. 

Sunflower Ordnance Works, De Soto. 
KENTUCKY: 

Blue Grass Ordnance Depot, Richmond. 

Kentucky Ordnance Works, Paducah. 

Louisville Regional Office, Louisville. 

Ohio River Ordnance Works, Henderson. 
LouISIANA: 

Dixie Ordnance Works, Monroe. 

Louisiana Ordnance Plant, Shreveport. 
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{ARYLAND: , ‘ 
, Aberdeen Ordnance Depot, Aberdeen Proving Ground. 


Aberdeen Proving Ground, Aberdeen. 

ASF Training Center (Ordnance), Aberdeen Proving 
Ground. 

Baltimore Regional Office, Baltimore. 

Curtis Bay Ordnance Depot, South Baltimore. 

Edgewood Arsenal Ordnance Assembly Plant, Edgewood. 

Office Service Division Suboffice, South Baltimore. 

Ordnance Department Board, Aberdeen Proving Ground. 

Ordnance Bomb Disposal Center, Aberdeen Proving Ground. 

Ordnance School, Aberdeen Proving Ground. 

Ordnance Research and Development Center, Aberdeen 
Proving Ground. 

Research and Development Service Suboffice (Executive), 
Aberdeen Proving Ground. 

Research and Development Service Suboffice (Rocket), Cum- 
berland. 

MASSACHUSETTS: 

Boston Ordnance District, Boston. 

Seacoast and Antiaircraft Carriage Suboffice, Watertown. 

Springfield Armory, Springfield. 

Springfield Ordnance Depot, Springfield. 

Springfield Ordnance District, Springfield. 

Watertown Arsenal, Watertown. 

Watertown Ordnance Depot, Watertown. 

Worcester Regional Office, Worcester. 

MICHIGAN: 
Detroit Gage Suboffice, Detroit. 
Detroit Ordnance District, Decroit. 





ion), 


er en eee 


CE 





Engineering and Administrative Suboffice, Detroit. 
Fort Wayne Ordnance Depot, Detroit. 
Grand Rapids Regional Office, Grand Rapids. 
Lansing Regional Office, Lansing. 
Palmer Woods Ordnance Depot, Detroit. 
Saginaw Regional Office, Saginaw. 
MINNESOTA: 
Gopher Ordnance Works, St. Paul. 
Twin Cities Ordnance Plant, Minneapolis. 
Twin Cities Regional Office, Minneapolis. 
MIssIssIPPI: 
Gulf Ordnance Plant, Aberdeen. 
Mississippi Ordnance Plant, Jackson. 
MIssOURI: 
Field Director of Ammunition Plants, St. Louis. 
Kansas City Regional Office, Kansas City. 
Lake City Ordnance Plant, Independence. 
Missouri Ordnance Works, Louisiana. 
St. Louis Ordnance Depot, St. Louis. 
St. Louis Ordnance District, St. Louis. 
St. Louis Ordnance Plant, St. Louis. 
St. Louis Regional Office, St. Louis. 
Weldon Spring Ordnance Works, Weldon Spring. 
NEBRASKA: 
Cornhusker Ordnance Plant, Grand Island. 
Fort Crook Ordnance Depot, Fort Crook. 
Nebraska Ordnance Plant, Wahoo. 
Omaha Regional Office, Omaha. 
Ordnance Automotive School, Fort Crook. 
Sioux Ordnance Depot, Sidney. 
NEw JERSEY: 
Belle Meade, AS F Depot, Ordnance Section, Belle Meade. 
Carteret Ordnance Motor Reception Park, Rahway. 
Delaware Ordnance Depot, Pedricktown. 
Ordnance Ammunition Renovation School, Pedricktown. 
Picatinny Arsenal, Dover. 
Raritan Arsenal, Metuchen. (Continued on p. 282.) 
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The Lockheed P2V 
with WRIGHT CYCLONE [8’s 


First land-based plane designed specifically for naval patrol, the 
Lockheed P2V combines the highest speed, longest range and 
heaviest armament of any patrol or search bomber yet produced. 
It will top 300 miles per hour, fly non-stop 5,000 miles, and carry 
loads in the heavy bomber class. For this performance, Wright 


Cyclone 18's of 2,200 horsepower each supply the power. 





AIRCRAFT ENGINES 


DIVISION OF 


CURTISSYQY WRIGHT 


FIRST IN FLIGHT 
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For skeet, waterfowl or upland game Savage 
automatic shotguns have the built-in balance, 
fine handling qualities, and unfailing depend- 
ability that give the sheoter every advantage. 
See these great guns at yeur dealer’s. 


Savage Arms Cerporation 
Utica, N. Y. 
Operating plants in Utica, N.Y. 
and Chicopee Falls, Mass. 


SAVAGE @ 


CONTINENTAL 


Foundry & Machine 
Company 
PITTSBURGH - CHICAGO 


SPECIALIZING IN 


Carbon and Alloy Steel Castings 


Alloy Steel, tron and 
Alloy Iron Chilled Rolls 


- Rolling Mills and Steel Plant Equipment 


Special Machinery 


CHICAGO WORKS PITTSBURGH WORKS 
East Chicago, Ind. Coraopolis, Pa. 


WHEELING WORKS WARWOOD WORKS 
Wheeling, W. Va. Wheeling, W. Va. 





Ordnance Directory 





NEw Mexico: 





White Sands Proving Ground, Las Cruces, 
Wingate Ordnance Depot, Gallup. 


NEw York: 


Albany Regional Office, Albany. 

Buffalo Regional Office, Buffalo. 

Cannon Suboffice, Watervliet. 

New York Ordnance District, New York. 
New York Ordnance Works, Syracuse. 
Rochester Ordnance District, Rochester. 
Seneca Ordnance Depot, Romulus. 
Schenectady ASF Depot, Ordnance Section, Schenectady, 
Syracuse Regional Office, Syracuse. 
Watervliet Arsenal, Watervliet. 
Watervliet Ordnance Depot, Watervliet. 


OHIO: 


Akron Regional Office, Akron. 

Buckeye Ordnance Works, Ironton. 

Canton Regional Office, Canton. 

Cincinnati Ordnance District, Cincinnati. 
Cincinnati Regional Office, Cincinnati. 

Cleveland Ordnance District, Cleveland. 

Cleveland Regional Office, Cleveland. 

Columbus ASF Depot, Ordnance Section, Columbus, 
Dayton Regional Office, Dayton. 

Erie Ordnance Depot, Lacarne. 

Erie Proving Ground, Lacarne. 

Lima Regional Office, Lima. 

Lordstown Ordnance Depot, Warren. 

Mansfield Regional Office, Mansfield. 

Plum Brook Ordnance Works, Sandusky. 

Ravenna Ordnance Center, Apco. 

Research and Development Service Suboffice (Ammunition), | 
Dayton. 

Rossford Ordnance Depot, Toledo. 

Toledo Regional Office, Toledo. 
Youngstown Regional Office, Youngstown. 


OKLAHOMA: 


Oklahoma Ordnance Works, Tulsa. 
Tulsa Regional Office, Tulsa. 


OREGON: 


Portland Regional Office, Portland. 
Portland Subport of Embarkation, Portland. 
Umatilla Ordnance Depot, Ordnance. 


PENNSYLVANIA: 


Ammunition Branch, Small Arms Division, Philadelphia. 

Artillery Development Suboffice, Philadelphia. 

Berwick Regional Office, Berwick. 

Bethlehem Regional Office, Bethlehem. 

Cherokee Ordnance Works, Danville. 

Director of Personnel, OCO, Suboffice, Philadelphia. 

Erie Regional Office, Erie. 

Field Service Suboffice, Philadelphia. 

Fire Control and Antiaircraft Unit, Philadelphia. 

Fire Control Suboffice, Philadelphia. 

Frankford Arsenal, Philadelphia. 

Frankford Ordnance Depot, Philadelphia. 

Inspection Gage Suboffice, Philadelphia. 

Keystone Ordnance Works, Meadville. 

Letterkenny Ordnance Depot, Chambersburg. 

New Cumberland ASF Depot, New Cumberland. 

Pittsburgh Ordnance District, Pittsburgh. 

Philadelphia Ammunition Supply Office, Philadelphia. 

Philadelphia Ordnance District, Philadelphia. 

Philadelphia Regional Office, Philadelphia. 

Research and Development Service Suboffice (Executive), 
Philadelphia. 

York Regional] Office, York. (To be continued.) 


ARMY ORDNANCE 7 











CPTI 


















































O T | S Here at Hoover we’re back again 
in full production of Hoover 
E | F V A T O R S Cleaners after five years of 
all-out wartime service. 4 
ALL KINDS + FOR EVERY PURPOSE T 
——— THE HOOVER COMPANY /@ 
MODERNIZATION North Canton, Ohio / 
lady, ee 
OTIS MAINTENANCE 
t 
' 
COMMERCIAL STEEL CASTINGS ' 
{ 
i 
OTIS ELEVATOR COMPANY | 
Offices in all Principal Cities 
tion), | ° ° 
i 
pneumatic and hydraulic ! 
| 
production equipment | 
ia, | 
I 
E a P E GC I A L L Y D E a I G N E D Pneumatic and Hydraulic Cylinders « Air 
Control Valves « Pressure Regulating Valves | 
F O R E A C H J O B '_ * * ¢ Pneumatic Arbor Presses « ‘‘Hy-Power”’ 
@ The selection of EVANS’ Springs assures Hydraulic wenn 7 ayen aulic Straightening 
you of getting “full time” performance Presses « Hydraulic Forcing Presses + Hydraulic 
and acceptance for your work. Platen Presses « Air Operated Vises + Rotating 
Manufacturers come to EVANS’ for the Air Cylinders for Chuck Operation 
“right spring for the job”. Why?—be- e Pneumatic and Hydraulic Molding Presses 
cause EVANS’ has been meeting and e Special Pneumatic and Hydraulic Machinery. 
exceeding the “specs” of industry for 
over 60 years. Descriptive literature sent upon request i 
Why not make use of this background 
of experiefice? Why not bring your 
i 
oy Greene te eer HANNIFIN MANUFACTURING COMPANY i 
621-631 South Kolmar Ave. « Chicago 24, Illinois | 
ve, | JOHN EVANS’ SONS, Inc. | 
od.) | 506 NORTH 13th ST., PHILADELPHIA, PA. 
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Spicer B ook Revsows 


UNIVERSAL JOINTS —Y In THE NaME oF Sanity. By Raymond Swing. New York. 


xk * Harper & Brothers. 116 pp. $1. 


PROPELLER SHAFTS *°’T HERE is nothing quite so ugly as the present Prospect of 


kkk g peace, which is the product of the unrivaled political and mij. 
TRANSMISSIONS Y tary minds.” This statement of the author refers particularly to 
Y the fact that, from present appearances, the job of peace making 

xk kk Y is being attempted by the ancient methods of impractical polj- 


POWER TAKE-OFFS ticians who still think in terms of personal fame and power, 


a a making their only practical achievements in the acquisition of 
territory. He states that not a single scientist was among the 


TORQUE CONVERTERS consultants chosen by our State Department for the United 


xx** States delegation at the San Francisco Conference. He places 
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PAS this as “simply the result of obsolete thinking.” 
SENGER CAR AXLES This reviewer, who normally has no very high regard for 
xk G radio commentators, feels that the author has risen above his 
PARISH FRAMES Yj sect in this book and has produced a remarkable work. “In the 
Name of Sanity” is well worth reading for the man who wants 
xk to visualize the new world of today, and it should be a “must” 


CL CHES y Y for our die-hard state officials —G. S. Brapy. 


It’s How You Taxe It. By G. Colket Caner. New York: 
Coward-McCann, Inc. 152 pp. $2. 


A GREAT many books, both large and small, basic and ad- 
vanced, have been written about physical health, how to keep 
in condition, how to build up muscles, how to throw a baseball, 
how to ride, swim, jump, row a boat, how and how many to take 
of vitamins A, B, C, D, through Z inclusive, but very few on 
how to keep normal though nervous. 

Statistics show that a very startling percentage of the popu- 
lation is afflicted in a greater or lesser degree with some form 
of mental or emotional unbalance. As the Quaker is alleged to 
have said to his wife: “All the world is queer save thee and me, 


\\ 
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YY 


Sptcer marvracturne corporation 


* TOLEDO, OHIO x 
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and thou art a little queer.” 

Dr. Caner, the author of “It’s How You Take It,” is a prac- 
ticing neuropsychiatrist, specializing in psychotherapy, an in- 
structor in neurology at Harvard Medical School, and for many 
years on the neurological staff of the Massachusetts General 
Hospital. He has written a most readable and thoroughly under- 
standable introductory treatise for the benefit of the average lay- 
man concerning the mental and emotional factors which make 
up the individual’s health. It is certainly a well-known fact that 
many seemingly physical ailments stem from nervous disorders, 





Manufacturers of Over 360 which in turn stem from some emotional upset or possibly mild 
mental disturbance. 

different products for home Dr. Caner has very clearly and interestingly analyzed various 

phases of the human mind and every one from drait age up 

and industry would do well to read this book which covers fully as important 

a subject as a corresponding book concerning physical health.— 


MELVIN M. JOHNSON. 


AMERICAN ENGRAVED Powper Horns. A study based on the 
J. H. Grenville Gilbert Collection. By Stephen V. Grance- 
say. New York: Metropolitan Museum of Art. Edition 
limited to 500 copies. 96 pp. 47 plates. $10. 








THIS book is by a specialist for specialists: for the two Amer- 
icans in a thousand, perhaps, who can still recognize a powder 
MUNITIONS DIVISION horn for what it is, for the two in ten thousand who are aware 
that some specimens of this instrument bear on their surfaces 
pictographs engraved by our colonial and pioneer forebears which 


ARMSTRONG CORK COMPANY 


Laneaster, Pennsylvania 
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THE ARMY ORDNANCE ASSOCIATION 
BOOK OF THE MONTH 
For November 
‘ork: 
By Donald Nelson 
Ct of a is ° 
mili § The story of a democracy under pressure . . . of a people 
ly to made suddenly familiar with the refrain, “Too little and 
king too late” . . . of the way in which those people, from the 
mi man at the bench to the executive, pulled together to work 
rer, . ‘ 
aa a miracle of production. 
- the Retail, $4.00 To members of the Army Ordnance Asso- 
nited ciation, ONLY $3.40. 
l — ‘ 
m Note: Only members of the Army Ordnance Association may take advantage of the discounts 
t" up to 15% offered by the Ordnance Book Service, in addition to the advantages of quick delivery i 
. his and one-source buying which it extends. On the books listed below, prices shown on the left are ’ 
: the retail prices, prices listed on the right are the special prices offered to members only. | 
ants ° ’ ° , 
st And More Reading You'll Like 
7 i 
. RECONQUEST THE INDUSTRY- THE LOST WAR 
se By Hallet Abend ORDNANCE TEAM By Masuo Kato 
jeut. . j 
ad- A top-rank correspondent and ex- By Lieut. Gen A correspondent who covered the i 
tay os L. H. Campbell, Jr. TER meee ee 
Keep pert in foreign affairs reports on .5.-Japanese negotiations in 
ball, a round-the-world survey of the The man who ran the show tells 1941, and returned to Japan, tells ' 
take countries devastated by war and __ the story of the greatest Ordnance the story of the war as he saw it 
on on our responsibilities to them. procurement program of all time. from inside the enemy country. f 
Retail $2.75 To members $2.34 Retail $5.00 To members $4.00 Retail $2.75 To members $2.34 
)pu- : 
“vs THIEVES IN THE NIGHT ANIMAL FARM 
is By Arthur Koestler By George Orwell i 
A fine novel which is at once an analysis A group of farm animals, led by self- 
- of the Jewish dilemma, a searching pene- appointed leaders, revolt against their : 
he tration of the motives of men and women, servitude. A satire, complete with heresies 
oul and a moving story of the present-day and purges, on another famous proletarian 
ler- conflict in Palestine. revolution. 
lay- Retail $2.75 To members $2.34 Retail $1.75 To members $1.49 i 
ake 
° LORD THE BRERETON ALEXANDER OF 
ers, 
iild HORNBLOWER DIARIES MACEDON 
By Lieut. Gen. 
_ By C. S. Forester Lewis H. Brereton By Harold Lamb 
be The final volume in the saga of A top air commander writes a A brilliant story of history’s 
= Horatio Hornblower, sailor ex- book of great significance—an ac- greatest conqueror—a soldier who 
. _, count of war in the air by one of a is Cedi és 
traordinary and one-man bulwark the men who made the top-level from a “backwoods” king- 
in the wars against Napoleon. decisions. dom to conquer the known world. ‘ 
he ° ° ~ ~ ~ . ~ - 2) _ ’ 
i Retail $2.50 To members $2.14 Retail $4.00 To members $3.40 Retail $3.50 To members $2.97 
- Order from the 
er- ORDNANCE BOOK SERVICE : 
- ARMY ORDNANCE ASSOCIATION 
e , ai —s 
” 705 Mills Building Washington 6, D. C. | 
: . 
ich : 
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From the metallurgist, who tests the steel from which “Greenfield” 
Taps, Dies and Gages are made, to the field engineer who 
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é | 20. GREENFIELD 
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helps the user 
Greenfield” 


organization of “Greenfiel 
gether they make the “Greenfield” 


Threading Team an outstanding con- 
tribution to the efficiency of the metal- 
working industry. 


et the most production out of 
ools—there is a er trained 


Men”. To- 


GREENFIELD TAP and DIE CORPORATION + GREENFIELD - MASSACHUSETTS 





NATIONAL 


SPRING WASHERS 


HIPOWER—exclusive design 
KANTLINK—original design 








DROP FORGINGS 





CAR WINDOW EQUIPMENT 
DE LUXE —sash and fixtures 
for railway cars and busses 





HARDWICK HINDLE 


RESISTORS & RHEOSTATS 
BLUE RIBBON—original design 
Complete line of other types 








LECTROHM 





RESISTORS 





THE NATONAL LOCK WASHER CO. 


CHICAGO 


NEWARK 5, N. J. 


MILWAUKEE 











Book Reviews 





today yield fascinating sidelights upon the history of their times 

The remarkable assemblage of engraved horns brought to. 
gether by J. H. G. Gilbert and his widow and donated to the 
Metropolitan Museum forms the basic subject of this work, the 
body of which embraces detailed descriptions of the forty-five 
items comprising the collection. There follows a list of some 
sixty “Rhymes from American Powder Horns” plus Numeroys 
variants, 

An interesting and valuable feature of this book is a check lig 
of the 1,152 powder horns now extant that were “made or useq 
in America and that are engraved with the name of the origingj 
owner, a date, a map, a rhyme, a patriotic slogan, or other sig- 
nificant inscription or device.” An exhaustive index to the check 
list is followed by an annotated bibliography of perhaps 250 items. 
—CALvIN GopDARD, 


ARSENAL oF Democracy. By Donald M. Nelson. New York: 
Harcourt, Brace & Company. 439 pp. $4. 


THis work takes place beside its companion volume of World 
War I, “Industrial America in the World War,” by Grosvenor 
B. Clarkson, as a “must” for those members of the armed sery- 
ices who are concerned with the industrial planning for a possj- 
ble future emergency. It is far from certain that these officers 
will appreciate the most outstanding lesson in both books; 
namely, that industrial mobilization must concern our entire 
economy and can be successful only by being operated and con- 
trolled by the men who are in charge of our civilian industry 
when its mobilization becomes necessary. It is asking a lot of 
human nature to expect it to be so. It is to be hoped, however, 
that “Arsenal of Democracy” may find many readers among 
our serious-minded and thoughtful industrialists —R. H. Somers, 


Tue Case aGAINst THE Apmirats. By William Bradford 
Huie. New York: E. P. Dutton & Company. 216 pp. $2.50. 


BBY FAR the greatest single issue of Mr. Huie’s case against 
the Navy command, and to a large extent also the Army con- 
mand, is that of air power—specifically the long-range bombard- 
ment airplane. This reviewer believes that the author amply 
proves his case but that the case would be much more easily 
proved—and with less possible comeback—if repeated invective, 
overstatements, and the white-hot enthusiasm which tends to 
depict “our side” as snow-white and “their side” as coal-black 
were considerably toned down. The book would be improved by 
deletion of half to three-quarters of its adjectives. 

Those parts of the author’s case which deal with “the fratri- 
cidal struggle for command,” the senseless duplication of both 
facilities and personnel, and the Navy caste system are written 
with more calm than is used when discussing air power, and 
they are proved to the hilt. 

Mr. Huie’s warnings as to America’s future military needs are 
quite sound. A unified command, a world-wide superintelligence 
service, tremendous scientific research and development, and 
some way of escaping the time-consuming Congressional decla- 
ration of war are surely a vital minimum for our survival in an 
atomic age. Despite its somewhat irritating qualities, “The Case 
against the Admirals” can do much to guide this Nation to 
a reasonable safety in the troubled years to come—F. W. F. 
GLEASON. 


Tue Propies or Soviet Russta. By Corliss Lamont. New 
York: Harcourt, Brace & Company. 229 pp. $3. 


THE author of this book is a radical writer on political and 
economic affairs. He is president of the National Council of 
American-Soviet Friendship and has been recently cited for con- 
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Builders of hammermills, attrition mills, and 
special mills for grinding of wood pulp, feathers, pea- 
nut shells, metals, etc. 

4 Operators of a complete experimental grind- 
ing laboratory to which come many unusual and diffi- 
cult grinding problems for study and possible solution. 


tHE BAUER BROS. co. 


SPRINGFIELD, OHIO 















MATHEWS CONVEYER 
COMPANY 


Engineers & Manufacturers 
~—()-— 


Roller Conveyers 
Belt Conveyers 
Trolley Conveyers 
Pallet Conveyers 
Apron Conveyers 
Elevating Conveyers 
Portable Conveyers 
Spring-Mounted Conveyers 
Coil-Handling Systems 


Special Power Conveyers 


~--4{)—- 


Main Office 
ELLWOOD CITY, PENNA. 














The New England 
Box Company 


Ww 
GENERAL OFFICES 


Greenfield, Massachusetts 


Ww 


MANUFACTURERS OF EVERY 
KIND OF WOODEN CONTAINERS 
* ELEVEN PLANTS LOCATED IN 
THE NORTHEASTERN AREA 

SALES OFFICES: NEW YORK 
AND ROCHESTER, N.Y.; BOSTON, 
SPRINGFIELD, AND GREEN- 

FIELD, MASS. 





ASK TO HAVE YOUR FIRM PUT 

ON OUR MAILING LIST FOR 

OUR MONTHLY MAGAZINE— 
“New England Boxes” 











November-December, 1946 


RUST PREVENTIVES 


THAT MEET ALL 
INDUSTRIAL NEEDS! 





Many months of study and evaluation of our 
extensive rust preventive line since war's end 
have resulted in the selection of nine Cosmo- 
line varieties to meet industry’s needs for cor- 
rosion protection. 
Whether if be long-term or temporary protec- 
tion, indoors or out, thin or thick film, you can 
find your answer in this all-star team:— 
Four solvent-type, thin film, removable 
types. One non-removable, dry film. 
Four oil-type products varying in fluid- 
ity and thickness of coating, for severe 
general-purpose corrosion protection. 
A new booklet now on press describes the 
“Winning Nine,” and gives you facts to help 
select the types you need. For a free copy, 
write E. F. HOUGHTON & CO., 303 W. Lehigh 
Ave., Philadelphia 33, Pa. 


HOUGHTON’S COSMOLINE* 


*(Reg. U. S. Pat. Off. 1881) 


RUST PREVENTIVES 
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| CINCISSNATI 


BUILDERS OF FINE MACHINE TOOLS 
SINCE 1884 


Machine tools bearing the above trade mark are engineered and 

built by the world’s largest machine tool manufacturer. Facilities 

for maintaining high quality include their own foundry with 

laboratory to assure strict chemical and physical control of cast- 

ings; chemical and physical analysis of all materials processed in 

their shops; modern shop equipment throughout, including ma- 

chines for meticulous operations such as superfinishing and 

gear tooth grinding; constant checking and rechecking of parts 

in process with the latest measuring devices, which in turn are 

checked in a constant temperature gage room. 

The following list of machines constitute the company’s princi- 

pal products. 

KNEE AND COLUMN TYPE MILLING MACHINES 

No. 2 MI and Nos. 2, 3 and 4 Dial Type; plain, universal, and 

vertical. 

AUTOMATIC AND MANUFACTURING TYPE . 
MILLING MACHINES 

Nos. 0-8, 1-18, 2-24, and several sizes of Hydromatics up to 

90-inch table travel. No. 0-8 Vertical, with longitudinal or 

rotary table traverse. 

HYDRO-TEL MILLING MACHINES 

16” and 28” Series Vertical, 36’° Series Horizontal, Four- 

Spindle 360 Degree Automatic Profiler. 

VERTICAL BROACHING MACHINES 

Single Ram and Duplex, 1 to 10 ton sizes. 

CUTTER AND TOOL GRINDERS 

No. 2, Monoset and Contour 

PRECISION CENTERTYPE GRINDING MACHINES 

Universal Hydraulic in 12”, 14”, 16” and 18” sizes; Plain 

Hydraulic in 4” to 14”-L sizes; Plain Self Contained in 14” to 

28” sizes. 

CENTERLESS GRINDING MACHINES 

Nos. 2, 3 and 4 

CENTERLESS LAPPING MACHINE 


s 
THE CINCINNATI MILLING MACHINE CO. 


CINCINNATI GRINDERS INCORPORATED 
CINCINNATI 9, OHIO 

















Monroe Calculating Machine Company, Inc. 


Branch Offices in All Principal Cities 





Book Reviews 





tempt by the House of Representatives for refusing to Produce 
the books and records of that organization. As is to be expected, 
he sees Russia through rosy glasses which soften the Stark, re. 
vealing light of day. 

The text purports to describe the Soviet peoples and the Soviet 
policy toward minority groups of those peoples. If due allowance 
be made for the author’s radical bias, the book will be found 
informative and useful within the fields covered. The organi. 
zation of the various governmental subunits—Union republics, 
autonomous Soviet Socialist republics, autonomous regions, pa. 
tional districts—and their relation to the United Soviet Socialist 
Republic are discussed. Much is said of the some 177 distinguish. 
able races and the 125 different languages and dialects in the 
U.S.S.R.—R. H. Somers. 


Harp Pounpinc. The Tactics and Technique of Antitank 
Warfare with Observations on Its Past, Present, and 
Future. By Lieut. Col. G. D. W. Court. Washington: 
The U. S. Field Artillery Association. 137 pp. $2.59, 


CIRCUMSTA NCES placed the author in an excellent position 
to undertake the writing of a monograph on antitank warfare, 
For more than two years he saw service with British tank de. 
stroyers in battle and then spent sixteen months in training 
American troops in his specialty. 

Writing on a highly controversial subject, Colonel Court avoids 
both dogmatism and vagueness by giving all sides of the picture, 
Starting with a compact philosophy of tank-destroyer service and 
a synopsis of its record, he passes directly to consideration of 
antitank matériel, technique, and tactics. 

All due consideration has been given to various means, both 
active and passive, of ground action against tanks. It does seem, 
however, that much more mention should be made of the tank- 
killing role of the airplane equipped with rocket launchers or 
cannon. Ample coverage is given to the secondary role of anti- 
tank guns in reénforcing artillery and destroying strong points. 


—F. W. F..GLEAson. 


Use or Toots. By Fremont Davis and Marjorie Van de 
Water. Washington: Infantry Journal Press. 239 pp. $3.50. 


EXCEPT for a slight reference to drilling and tapping with a 
drill press, this text is devoted to the use of hand tools only. 
Considerably more than half the space consists of diagrams and 
photographs. The subjects included deal with measuring tools, 
woodworking, painting, metalworking, soldering, and wire splic- 
ing. The book will perhaps be of use to an amateur for general 
reference, For a comprehensive treatment of any of the above 
subjects, other sources must be sought—R. H. SoMErs. 





THE HARVEY METAL CORPORATION 


Engineers and Manufacturers 


SMOOTH FORGED 
BRASS, COPPER and ALUMINUM 


CHICAGO, ILL. 
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